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THE BRUSH-SWAN SYSTEM. 


The Storage-Battery Made the Medium 
for Incandescence Lighting. 





A DESCRIPTION OF A COMPLETE SYSTEM OF ELEC- 
rRICAI ILLUMINATION — OITIES, STREETS 
STORES, PARKS, AND PRIVATE DWELLINGS 
LIGHTED BY ONE COMPANY, OR ITS LESSEES 

THE FIRST ATTEMPTS AT INCANDESCENCE 
LIGHTING—THE WORK OF BRUSH—-A PRAC- 
TICAL MAN WORKS AT THE PROBLEM—WHAT 
HAS ALREADY BEEN DONE BY THE BRUSH- 
SWAN COMPANY LIGHTING A CITY BY THE 
POWER OF A_ RIVER RUNNING WITHIN ITS 
BOUNDARIES, 





To the Brush Company belongs the honor 
of first introducing in practical working or- 
der a system of are-lighting; and though 
this company was by no means the pioneer 
in the incandescence field, it succeeded, while 
others were yet experi- 
menting, in finding a 
means by which incan- 
descence lighting can 
be made reliable. 

The Brush system is 
complete. It was devised 
by skillful electricians 
and practical men, not 
for the purpose of as- 
tonishing and. delighting 
the audience in a college 
lecture-room, but for 
general illumination. By 
it the public thorough- 
fares may be rendered as 
bright as though the 
moon, forgetting to set, 
threw the effulgence of 
a never-waning orb un- 
ceasingly upon them. 
With its new combination 
of the incandescence 
light with that admirable 
contrivance, the storage 
battery, dwellings and 
offices may be furnished 
with a light which will 
not contaminate the at- 
mosphere, and which not 
even the temporary stop- 
page of the engines that 
generate it will suffice to 
extinguish. 

This being the case, the Brush system can- 
not fail to be of more than ordinary interest, 
not only to the electrician and the projector, 
but especially to the manufacturer, who, by 
means of the same power which runs his 
shafting, may secure a more powerful light 
than gas, while at the same time greatly less- 
ening the danger which the use of gas nec. 
essarily brings with it. 

It is, therefore, with no little satisfaction 
that we present to the patrons of the New 
York ELtectrricaL Review a complete and 
illustrated description of the Brush system, 
with all its recent improvements. 

It must be said that the gratifying success 
which attends the workings of the Brush 
Company is as much due to the admirable 
management of the executive as to the skill 
of ‘the electrician. From the very start the 


operations of the company were conducted | 


on strict business principles. While some 





|competing companies were promising to 
rival the sun and moon in the intensity of 
their light, the Brush Company wisely re- 
frained from similar exaggerations, offering 
to furnish a plant which should for every 
horse-power developed generate only what 
amount of candle-power of intensity it had 
already abundantly demonstrated its ability 
todo. Care was taken, also, to put their 
plant only in the hands of men whose anteced- 
ents were a guarantee that they would engage 
only in a reputable enterprise. Thus the 
Brush Company, both here and abroad, has 


| always borne a good name. 


It is well known that parent companies not 
infrequently put their plants in the hands of 
projectors without troubling themselves to 
ascertain what are the reputations of their 
would-be lessees. For they believe that it 


leoncerns a dealer to measure his custo re 


MMiqy, 


Fie. 1, 


only so far as his ability to pay for the goods 
is concerned. Generally speaking, this is, 
of course, sound reasoning. The butcher 
and the baker sell their wares to whomsoever 
applies for them, never pausing to think of 
the use that is to be made of them. 

But, where an expensive lighting plant 
of novel design is sold by a company, 
most people will agree that some care 
should be taken to ascertain the business 
standing of the purchasers, besides the 
fact that they are able to pay for it. Re- 
cent experience has shown that companies 
are often established with no other purpose 
than to sell stock at absurdly high prices to 
innocent persons, and though the parent 
company—the company that sells the plant— 
could not be legally held responsible for the 
swindle, it is a serious question if they be 
not, to a certain extent, morally responsible. 
It is certain that unscrupulous conduct on 





the part of the lessee or buyer, affects the | 
reputation of the lessor or seller, and many 

a fair business reputation has been tarnished 

by the acts of those for whom a parent com- 

pany was not legally responstble. 

As said before, the high standing of the 
Brush Company to-day is due as much to the 
fact that it has used discrimination in its 
selection of lessees as to the excellence and 
efficiency of its apparatus. 

The interposition of the storage battery in 
the Brush incandescent system will, there is 
reason to believe, save much time in the long- 
continued argument of the question whether 
it is more desirable to employ auto-exciting 
machines, or those whose field magnets receive 
their current from a separate source. In the 
first instance, we have the bobbin, electro- 
magnets, and external circuit of lamps, all 
in one direct circuit, and all dependent one 





THE Brush DyNAMO MACHINE. 


upon the other. In the second case the 
bobbin and external circuit are entirely con- 
tained within themselves, the electro-mag- 
nets forming part of the circuit of the 
separate exciter. Taking the first kind of 
machine, and revolving it, at, say, 1,000 turns 
per minute, it gives us, through a definite ex- 
ternal resistance, a certain strength of mag- 
netism. and a stated intensity of current. 
These will continue constant as long as our 
speed and external resistance remain the 
same ; but directly our external circuit varies 
in resistance, then the magnetism and cur- 
rent produced are immediately affected, and 
the machine tends either to pull up or run 
away in accordance with the diminution or 
increase of re-istance. Therefore, at times 
when we require a greater strength of cur- 
rent to overcome our external resistance, we 
must necessarily be content with just the 


opposite. 


When the electro-magnets of such ma- 
chines are once wound with wire having a 
certain number of convolutions, and of a 
given resistance, we cannot alter their condi- 
tion for the varying effects we may wish to 
preduce. A machine of this class, then, 
may be much more efficient for one opera- 
tion than for another, and the percentage of 
the total horse-power expended in a circuit, 
for magnetizing the eiectro-magnets, forms 
an important element in their construction. 

Machines which have their ffeld magnets 
excited from a source independent of that 
which produces the light have some advant- 
ages over those referred to, and, as one small 
exci‘er may be made to produce the current 
for magnetizing the field magnets of several 
light-giving machines at once, (his method of 
working has, to a certain extent, grown in 
favor in this country. 

If the externa! resist- 
ance of a circuit in- 
creased, the speed of 
the machine would 
slightly increase, and, 
as the magnetism is 
derived from another 
and approximately con- 
stant source, we should 
develop higher electro’ 
motive force to over- 
come our increased ‘ex 
ternal resistance. 

We need not concern 
ourselves so much with 
the size of wire and the 
convolutions put on the 
electro-magnets when 
using a separate exciter, 
as there is no external 
variation of resistance 
to affect the magnet- 
ism. We do not mean 
to say that this is a mat- 
ter of indifference, but 
that it does not play 
such an important part 
in the construction of a 
machine as it does when 
the wires of the field 
magnets fcrm a part of 
the whole circuit. The 
nearest approach we 
can have to a separate 
exciter is to employ our electro-magnets in 
a shunt circuit, but even then our magnet- 
ism varies with any change in the resistance 
of the lamp. ‘The Brush machine is a good 
example of this system of using dynamo 
electric machines, but with this addition, 
that the field magnets are wound with both 
thick and thin wire, the one in the main 
and the other in the derived circuit, and 
both go to produce the necessary magnet- 
ism. One of the great drawbacks of the 
first-mentioned and simplest method of 
drranging a circuit is the inability of the 
machine to do a small amount of work. 

For instance, a machine which will keep, 
say sixty incandescent lamps in operation, 
would fail entirely to work ten, as the ex- 
ternal resistance in the latter case is so com- 
paratively large that we could not produce 
sufficient current (owing to the low electro- 
motive force produced at the start from 
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residual magnetism) to bring up our magnet- 
ism to the necessary point. We might, of | 
course, work ten, if we placed artificial re- 
sistances in the places of the fifty extinguished 
lamps; but then we waste 5-6ths of our 
power. If a moderate magnetic field could 
be provided and kept constant in a machine 
having its bobbin, electro-magnets, and ex- 
ternal circuit in one, we should then get 
over the above difficulty. It is not improba- 
ble that a combination of permanent and 
electro-magnets will some day be employed 
to produce a greater electromotive force at | 
the starting of the machine. 

The Brush machine (Fig. 1) is admitted by 
eminent authority to be a very successful, if 
not the most successful modification of the 
Gramme machine. 

The most striking feature ofgthe 
machine consists in the arrangement of the 
collectors and coils whereby each pair of 
the four pairs of coils is, in turn, cut out of 
the circuit during one-eighth of a revolution, 
so that there are only three pairs of coils in 
circuit at one time. The object in doing | 
this is to get rid of the waste of energy | 
necessitated by sending a current through 
one pair of coils during the time at which 


Brush 


they are doing little good and cutting 
few lines of force. <A_ little consideration 


will show that this is when the coils are very 
nearly at an angle of ninety degrees to the 
lines of force; for at this time the number 
of lines of force passing through these coils 
is at a maximum, but their rate of change at 
a minimum because the rate 
varies as the cosine of the angle. 

There are two sets of brushes and four 
commutators—one commutator for each pair 
of coils. Each brush is made to touch the 
commutators of two pairs of coils, which are 
not contiguous, but at right angles to each 
other. The two strips of each commutator 
are separated from each other by about one- 
eighth of the circumference; so that, when- 
ever these insulating spaces come under a 
brush, the pair of coils corresponding to this 
commutator are cut out of the circuit. Now, 
the brushes are so placed that they come over 
these insulating spaces just at the time when 
the coils corresponding are in the position of 
minimum action, and they come into contact 
with the strips of the commutator again when 
they are approaching a position of greater 
effectiveness. 


of change 


In this machine the four pairs of coils form 
four independent machines, the two coils of 
each machine being in series; but the four 
machines are joined in two pairs by the 
arrangement of the collector, the two ma 
chines thus formed being joined in series at 
the last, so as to generate one continuous 
current of high electro-motive force. Of the 
two machines thus joined in series, one has 
one pair of coils in the position of maximum 
effect, the other pair in the position of mini- 
mum effect, and therefore cut out. The other 
machine has both pairs of coils in circuit, 
and both in positions of medium effect. The 
current finally generated may therefore be 
said to be that of two machines joined in 
series—one machine having two coils in series 
in a position of maximum effect, the other 
machine being cumposed of two machines 
joined in parallel, each of these machines 
consisting of two coils jomed in series and 
lying in positions of medium effect. 

Low tension machines have not been a com- 
plete success in furnishing electricity from 
central stations for general illuminating pu 
poses so far as the economical production of 
the light is concerned. The are 
obvious: The external resistance or measure 
of efficiency of a circuit is continually less- 
ened by adding to the number of lights, and 
to keep pace with the loss it is nece-sary to 
increase the size of the conductors. This 
involves an enormous expenditure for copper 
wires. In order to supply current econom- 
ically, there should be as little resistance -in 
the line as possible; that is, the conductors 
should absorb the least possible amount of 
current. As every foot of wire offers a cer- 
tain amount of resistance to the passage of 
the current, the greater where quantity is 
sought to be passed, it is plain that at a certain 
distance from the generator this becomes a 
constantly increasing charge on the light. | 


reasons 


HLECTRICAL REVIEW. 


Dr. Siemens estimates that the cost of con- 
ductors to convey current from a low tension 
machine is six times as great as the cost of 
conductors to carry current from a high 
tension machine. The cost of maintenance 
is correspondingly great, being estimated to 
be three times as much in the amount of 


power required. 

At the Paris Exhibition of Electricity, 456 
Swan Inmps were fed from Brush machines, 
and 120 Swan lamps from Siemens machines. 
the 


The conductor from srush machines 








Want LAMP. 


weighed one-half as much as the conductor 
from the Siemens machines, the lengths being 
equal; that is, to curry a low-tension current 
from a Siemens dynamo required a conductor 
nearly eight times as large as a conductor to 
carry a hizh tension current from a Brush 
machine. 




















DousBLE LAMP. 


Given an electric lighting plant of a certain 
capacity, capable of furnishing at the gen- 
erator (with a low tension machine) nine 
lights to the horse-power, when the lines are 
extended into even the most limited area 
practicable for general illuminating purposes, 
the efficiency decreases to less than three 
lights to the horse-power as shown by actual 
experiment. 

Given a plant of similar capacity, with a 
high tension machine like the Brush, and the 
loss due to resistance is reduced to less than 





ORNAMENTAL 
LAMP. 








one light in nine, so that it is possible to 
deliver more than eight lights to the horse- 
power at any p»int with the area to be 
lighted. 

Here electricians are met with the 
important problem of electric lighting from 
central stations. 

In either of the above cases, to supply the 
maximum amount of light required at any 
moment the demand may be made, requires 
the maintenance of the maximum amount of 
power needed, and the installation of works 


most 
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of corresponding magnitude. The works may 
be almost idle during fifteen hours of the 
twenty-four, but they must be maintained 
just the same; for in the business of furnish- 
ing illumination for domestic purposes, a 
station must be able to supply light just as 
the gas works do, at any hour of the day or 
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night when needed. A full force of attend- 
ants, an adequate supply of steam for emer- 
gencies (whether of unexpected cloudy days 
or misty mornings), and regulating apparatus 
that must involve more or less waste of 
current, are among the necessary require- 
ments of such a system. It cannot be said 
that if at six o’clock ten thousand lights are 
running, and at ten o'clock but five thousand, 
the latter will cost half as much to operate; 
for nearly as much steam will be required, 
counting the load of the engines and the 
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friction of bearings, while the cost of attend- 
ance remains the same. 

The best informed electricians, understand- 
ing the great loss involved in such a system, 
have long since become convinced that elec- 
tric lighting for domestic purposes, in order 
to be practical, must be aided by some method 
of conserving all, or nearly all, the energy 
created by the motive power, so that every 
revolution of the wheel of the engine may 
find useful expression in light or transmitted 
power. It became evident that such a system 
would greatly reduce the amount of plant 
required; would increase the amount of light 
per horse power, if delivered from a high 
tension machine, and utilize the full value of 
the services of attendants. 

It was conceded that something must be 
had which in an electric lighting system, or 
in an electro-motive power system, would 
take the place represented by the gasometer 
in the gas lighting system and by the accu- 
mulator in a hydraulic power system. The 
battery which will do this is now provided, 
and the application of electrie currents will 
probably make more rapid advance from this 
time than it has done, even within the past 
four years. The new battery may be made 
to mect any requirements. It may be of 
small size to go into the place of the gas 
meter in a house, or in large tanks for ex- 
tensive public buildings. Withsuch a battery, 
a high current machine may be used to deliver 
a high tension current, at almost any distance 
from the generator, to the point where the 
electricity is demanded, and the current 
having been discharged into the resi rvoir, 
with scarcely a perceptible loss in trans- 
mission, its full value can be obtained when 
drawn from the battery where chemical 
action converts it to current of low tension, 
and the light can thus be produced at a 
minimum cost. 

The business of the Brush-Swan Electric 
Light Company is to grant or sell State, city 
or town rights for the formation of companies 
in the territory not yet disposed of. 

To sell electric lighting plants to manufac 
turing and other companies and individuals. 
| To furnish all supplies to plant owners, 
| exclusively. 

Many thousands of lamps are already in 
|operation in the company’s territory, which 
is coterminous with the United States as to 











|the Swan lamp, anc the same east of 77 
| long. as to the Brush system. 

The Brush Company claim that the are 
light direct from the Brush dynamo-electnic 
machine, und the Swan incandescence light, 
from the Brush storage battery, combine to 
make up a perfect system for commercial, 
manufacturing, domestié; church, theater, 
street, and marine coast lighting. 

They claim that it is the most economical 

of all electric lighting systems both as to 
power and cost; that the fact that it is far 
more generally used in the United States 
than any other system, proves, they say, and 
not unreasonably, that it is preferred to all 
/ others. 
The Brush Company claims that no other 
| are sys'em gives an equal amount of light or 
distribution for a like cost of plant; that no 
|other sysiem gives as great a number of 
| lights or degree of effectiveness to one dyna- 
|mo; that no other system has storage bat- 
| teries, hence cannot utilize its plant out of 
| lighting time or the wasted energy of ‘* cut- 
| out” lamps; that no other system gives light 
|at so small a cost of plant per lamp; that no 
| other system gives eighty arc nor 2,400 in- 
| candescent lights per day, nor, in the aggre- 
| gate, even an approximate amount of light 
from one dynamo; that no other system cap 
work as economically over long circuits as 
the Brush system. 

Up to the advent of the Brush incandes- 
cence system, all incandesence lighting in 
this country has been done direct from dy- 
namo machines, and the system, if the re- 
ports that come in may be relied upon, 
would seem to be somewhat costly. This 
has, undoubtedly, militated against the rapid 
introduction of this light both for isolated 
lighting and for lighting from central dis- 
tributing stations; and there is certainly a 
great demand for a system in which the dif- 
ficulties now prevailing can be eliminated. 
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Machines furnishing a quantity current such 
as have been used for this purpose, instead 
of intensity, which the Brush Company is 
now using, have been ina certain measure 
unable to overcome economically the resist- 
ance in long circuits, and have by no means 
given satisfaction, save for continuous use in 
limited areas. 

The British Company believe that, with 
their present system they can furnish incan- 
descence lighting both easily, and, above all, 
economically. 

The Brush system of arc lighting has been 
adopted by many cities and towns in this 
country. The grandest avenue in New York, 
Fifth avenue, is lighted by it, and Union and 
Madison Squares, each covering a large area, 
are brilliantly illuminated by a description of 
iron tubular lighting towers, which constitute 
a distinctive feature of the Brush system. 
[See drawings on first page. | 

Following will be found a list of the cities 
in the United States where these lighting 
towers have been erected by the Brush com- 
pany’s lessees, together with their number 
and heights: 


Number 

Cities. of towers. Height. 
Evansville, Ind...... 10 100 
N04 dewens uaa 6 150 
er ee 1 150 
ae ve an 150 
OO 1 150 
is sch nie ss carne 1 175 
a, See 1 22 
Rock Island......... 11 14 
RS epee 9 150 
| Se 1 159) 
ne 12 15 
Fond-du-Lac......... 6 150 | 
RRIOONOO,. 6 ise wisn 4 15) 


Cleveland, O.; Wabash, Ind.; and Akron 
O., have each towers of 250 feet, while St. 
Paul has one 275 feet. 

With ten towers, each 100 feet high, the 
local Brush company—a lessee of the Brush 
company—contracted, some time since, to 
light up the city of Evansville, Ind., the con 
tract being for five years, at $16,000 per year. 
The means by which this was accomplished 
is commendable by reason of its success and 
efficiency. 

The ten towers now 1n use are 100 feet 
in height, and may be described as skeleton 
frames, triangular in cross sections, composca 
of tubing, a section connected by sp.cial 
couplings of malleable iron, and trussed by 
wrought iron rods diagonally. The tubular 
sections of the posts or standards are eight 
feet in length. The size of the pipe used for 
the standards and girts are properly propor 
tioned to resist the estimated strain upon the 
several points. Each tower is furnished with 
an elevator, by means of which the attendant 
can raise and lower himself for the removal 
of carbons and repairs to the lamps when 
needed. The bases of the towers are securely 
anchored to heavy piers of stone work, and 
they are guaranteed to withstand any and all 
storms that are not generally destructive to 
surrounding property. In addition, the tow- 
ers are also furnished with patent malleable 
iron steps, clasped upon one of the standards, 
thus forming a ladder from bottom to top of 
them. Each tower is surmounted with four 
lamps, each with 2,000 candle-power, giving 
a total light in strength of 8,000 candle-power, 
and when lighted, displaying to their fullest 
extent their graceful and ornamental style of 
architecture. 

Each tower is furnished with four lamps, 
each lamp having 2,000 candle-power. 

The united effect of these great sun lamps 
is novel and impressive, the districts immedi- 
ately adjacent to the towers being bathed in 
splendor, while a suburban ride of five- 
eighths of a mile beyond the outside towers 
realized a light as clear as full summer moon- 
light lying abroad on the dark fields and 
lonely outskirts of the city. 

In the immediate vicinity of the towers the 
light is very brilliant, and the shadows 
formed are very sharply defined. As you 
go from the light towards a shadow it ap- 
pears to be dark beyond, but on arriving at 
the shadow the light is still perfect, though 
not sostrong. As the light in its intensity 
and power, like that of the sun acting upon 
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the unprotected eyes, is painful to a steady 
gaze, the advantage of the elevated system is 
at once seen. The are light is somewhat 
modified by the use of shades, but the effect 
is produced at a reduced percentage of light ; 
the result being an excessive illumination 
in the immediate vicinity of the lamps, and 
a less perfect illumination a short distance 
from them. 

The station of the Evansville Brush Elec- 
tric Light and Power Company is situated 
on Division street, just to the right of Main 
street, and betweeu that thoroughfare and 
the freight depot of the Air Line Road. The 
building is of fine pressed brick, 127x49 
feet, having a fire room of 42x48 feet, an 
engine room 25x48 feet, and the dynamo 
machine room 53x48 feet. The engines and 
machinery are first-class in every respect, 
the best that modern mechanical and electri 
cal engineering could design. The boilers 
are 18 feet long by 5 feet in diameter, of the 
horizontal tubular type, and are nominally 
of one hundred and fifty horse-power each. 
They are supplied with city water by a di- 
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factured under the Brush patents by the 
Brush Electric Company, of Cleveland, 
Ohio, and include both generator and regu- 
lator peculiar to themselves, and may there- 
fore be looke€ upon as complete in them- 
selves, differing in that respect from all those 
so-called systems which are represented by 
either a particular form of machine or a 
special arrangement of lamp. ‘They manu- 
facture their own carbons, making the 
whole installation still more peculiar to them- 
selves. 

These machines are the same as are used 
so extensively, not only in this country, but 
throughout England, the continent of Eu- 
rope, India, Mexico, South America, China, 
Japan, and in fact nearly all over the world. 
Two of the machines have a capacity of 20 
lights of 4,000 candle power each. One of 
5, 4,000 candle power lamps, one of twelve 
lamps of 2,000 candle power each, one of 
sixteen lamps of 2,000 candle power each, 
and one running foriy lamps of 2,000 candle 
power each, making in all a lighting capacity 
of 216.000 candles power, considerable of a 
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rect acting stcam pump; there is also a large 
iron tank kept filled in case any accident 
should happen to the city’s water works; and 
in case this should be exhausted before the 
accident could be remedied, there is a large 
steam pump drawing water from a well 
driven beneath the fire-room floor. There is 
in addition to this, a spare steam pump for 
feeding the boilers. The piping is so ar- 
ranged that they can be supplied direct from 
the city mains, from the tank, or from either 
feed pump. The motive power consists of 
two automatic ‘‘Cummer” engines rated at 
125 horse-power, but will work up to 175 
each, cylinders 14 inches in diameter, by 30 
inches stroke. The band wheels are )2 feet 
in diameter by 24 inches face, and run at 110 
revolutions per minute, steadily and almost 
noiselessly. 

By an arrangement of clutch pulleys, 
either one or both engines, may be run as 
occasion may require. There are six dyna- 
mo electrical machines in operation, and 
another will soon be added. These machines 
and all the electrical apparatus are manu- 


difference in power as displayed by the 
lightning bugs at the street corners. There 
are four metallic circuits or loops of heavily 
insulated wire running from the generating 
machines in the station to the lamps in differ- 
ent parts of the city. This wire is of pure 
copper, and weighs altogether over four 
tons, and is nearly twenty miles in length. 
After nearly a year’s experience with the 
lights, there have been no fires, no loss of 
life, or even any one slightly injured. The 
station is supplied with a complete testing 
apparatus, which enables the electrician to 
determine at any time during the day or 
night the condition of all wires outside the 
station. The machines have a connection 
with an automatic current governor, which 
controls them in such a manner that they 
will generate just enough electricity for the 
number of lamps in use in the circuit. The 
lampsare of the regulating order, designed by 
Mr. Brush, and are quite as much an clement 
of the success of his system of electric light- 
ing as are the machines themselves; and 
while their performance is surpassed by no 
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|} other regulator, and although they contain- 


special contrivances to enable them to main 
tain a stealy are when burning sixteen or 
more together in a single circuit, they are 
probably the simplest in construction of all 
our regulators, involving no clock work or 
complicated feeding mechanism, or indeed 
anything that is liable to become deranged. 

They can be constructed to burn continu- 
ously for eight, sixteen, twenty-four, or, in- 
deed, for any desired number of hour-, and 
the mere hanging of a lamp in its place puts 
it thereby into the circuit of the other lamps 
of the series. The lamps are of the double 
carbon, or sixteen-hour order, and, like most 
of the modern electric lamps, the upper car 
bon descends by its own weight until it touches 
the lower carbon, and the circuit is thereby 
completed. 

The carbon pencils consumed under the 
Brush system are, before being used, a foot 
long, and are electro-plated with a thin 
covering of copper; they last about eight 
hours, during which time about 9} inches of 
the positive and about 4 inches of the nega- 
tive carbon are consumed. When, however, 
the lamps are required to burn for a longer 
period, double carbon lamps are employed, 
fitted with two pairs of carbon holders. 

The change from the one pair of carbons 
to the new pair is effected by purely me- 
chanical means, and by a contrivance the in- 
genuity of which is only measurable by its 
extreme simplicity. 

The lamps are all provided with a simple 
switch, which enables them to be turned off 
or on as occasion may require. They are 
fitted with an automatic cut-out which, in 
case of accident to any one lamp, cuts out at 
once from the current the faulty lamp with- 
out disturbing the working of the remainder. 

If only large areas could be economically 
lighted by the electric light, it would surely 
fall far short of that which had been promised 
for it. We know that much of the disease 
which obtains in large cities comes more 
from an infected atmosphere than from badly 
ventilated rooms. No one will deny that 
illuminating gases are poisonous. Some 
work quicker than others, because some con- 
tain more carbonic oxide—which is a deadly 
poison—than others. 

Several years ago the public was told that 
they should have incandescence light, a light 
which was very truly described to them as 
containing nothing that could in any way 
affect the health. Since it burns, or rather 
glows, in a vacuum it cannot touch the air at 
all and cannot, therefore, like illuminating 
gas, throw off a continual stream of sulphur 
and other fumes. 

The announcement that incandescence 
lighting was at hand, was naturally enough 
very gratifying to the public. But the date 
of its appearance went by, and yet it did not 
come; months, indeed years, passed and little 
progress toward a practicable system was 
made. In the great city of New York, a 
small section was and is lighted with incan- 
descence; but the question as to its economy 
when compared with gas, is yet, it is safe to 
say, more than doubtful. 

Professor Brush, without making any rash 
promises, made a careful study of the situa- 
tion. Instead of puzzling over present sys- 
tems, he struck out into an original field, and 
there is good evidence to show that he has 
solved the problem. 

The storage battery, that wonderful con- 
trivance, was being used for all sorts of in- 
teresting scientific experiments, but little 
practical use, when he determined to make 
it an important adjunct in the problem of in- 
candescence lighting. The storage battery, 
as changed and adapted by him for incandes- 
cence lighting, would seem to be the missing 
link that was needed. 

Mr. Brush says his accumulator is a per- 
fect invention and not an experiment, and 
the company has erected a new plant at large 
cost, which requires about 1,500 horse-power, 
solely for this branch of its business. This 
battery is protected by patents granted to 
Mr. Brush and controlled by the Brush com- 
pany. It is said of it, that it will not depre- 
‘ciate in value more than five per cent. per 
year; that during the first year or so it will 
improve with use, and after that remain prac- 
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tically constant with very slight attention, 
that for every horse-power absorbed by the 
dynamo machine used in charging the bat 
tery, the battery will deliver eight lights in 
Swan Jamps equal to Edison’s ‘‘ A” lamps in 
power, 

The storage batteries invented and com- 
pleted by Brush are composed of a number 
of cells containing cast lead plates of a pe- 
culiar construction, chemically prepared by 
Mr. Brush’s process, immersed in a solution 
of sulphuric acid. These celis may be con- 
nected together so as to produce any desired 
result, either in quantity or intensity of cur- 
rent. When placed in circuit with a Brush 
dynamo machine, the electricity generated is 
accumulated in the battery and may be used 
at pleasure. 

It is the business of the Brush-Swan Com 
panies to place these storage batteries in any 
convenient location on premises of consum- 
ers of light, and connect them by wires with 
the central station or place where electricity 
is generated. A large number of these bat- 
teries can be placed in one circuit, and be 
supplied with electricity from one gener- 
ator. 

Where dynamo machines have already 
been provided for running arc lights, either 
by lighting companies, individuals or firms, 
they can be used at any time when not re- 
quired for the are lights to charge the storage 
batteries. 

An automatic current manipulator 
switch is provided with each battery, and is 
so arranged as to retain the battery in cir- 
cuit until it 1s fully charged and then dis- 
connects it from the circuit. When the 
charge has been exhausted down to a certain 
point, it brings it into circuit again and holds 
it till it has been recharged and then cuts it 
out as before. The same operation is re- 
peated with every battery in circuit. The 
entire operation is automatic, requiring no 
attention after being properly adjusted. 

Each battery has a meter attached which 


or 


registers. the exact amount of electricity 
stored. 
The incandescent lamps are connected 


with the storage batteries by wires hidden 
from sight, and may be used at any time, 
even while the battery is receiving its charge 
from the central station. 

The quantity of electricity capable of being 
stored in the Brush storage batteries may be 
increased to any amount by increasing the 
number of cells and the size of the plates. 

It will thus be seen that the dynamo may 
be made to do double duty, storing elec- 
tricity by day for use in connection with the 
Swan incandescent lamps and supplying 
Brush are lamps direct, at night. 

At present the storage batteries are adapted 
to and used in connection with the Incandes- 
cent lamp only, but may be made equally 
available for the transmission of power. 

The Brush Electric Company guarantee 
that the batteries will increase in efficiency 
during the first year, and not cost more than 
five percent. per annum to maintain them 
at their full efficiency. 

A large cotton mill, such as the Pacific 
Mills at Lawrence, Mass., the Merrimac Mills 
at Lowell, or any establishment of similar 
size, if lighted by incandescence lamps, would 
require a very large number of them, prob- 
ably ten thousand, to replace a similar num 
ber of gas burners. The light would be 
needed only on an average of one hour per 
day, or about three hundred per year, no 


light being required in Summer time. An 
electrical apparatus capable of producing 


this amount of light direct from the dynamo, 
without the intervention of storage batteries 
would have to be of very large size and 
would cost a large amount. It would require 
for its operation not less than one thousand 
horse-pewer of engines and boilers, and all 
accessories of a complete power plant. This 
enormous plant would all have to be pro- 
vided and kept in perfect working order 
during the entire year, but would only be 
actually used during the three hundred 
hours of the year that the light was needed ; 
it would therefore be a non-productive in- 
vestment during 8,460 out of the 8,760 hours 
in the year. And in addition to this great 
loss there would be a loss of fuel in starting 
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the fire under the boilers before the time of 
lighting to get up steam, and a corresponding 
waste of fuel after the light was no longer 
required before the fire died eut. With the 
introduction of storage batteries all this 
would be changed, the investment for the 
incandescent lamps and wires would be sub- 
stantially the same as in the first instance; 
but an electrical apparatus would be needed 
only large enough to furnisb and store up, or 
accumulate, an amount of electricity in the 
hours when no light was required sufficient 
to run the incandesent lamps for the remain- 
ing hours when actually needed. In other 
words, other things being equal, an electric 
generator used in connection with storage 
batteries, and a power plant to drive it, 
would not need to be more than one-tenth of 
he cost of the plant first described 








Swan LAMpPs. 


It would be a question of furnishing, keep- 
ing in order, and running one thousand 
horse-power in one case for three hundred 
hours in the year, against say, forty or fifty 
horse-power for the entire year, or to meet 
extra demands for longer hours, 2 maximum 
capacity of, say, one hundred and twenty 
horse-power. Most mills could spare the 
smaller amount of power without noticing it, 
and could operate the plant at a very small 
cost. The great saving would be in the first 
cost, interest and wear and tear. An item 
of importance also, in comparing the two 
systems, would be in the absolute steadiness 
of thelight furnished by the storage batteries, 
which cannot be equaled by lights running 





direct from a machine driven by the most 
perfect running engine in existence. 








Insulation Resistance and Electric Light 
ing. 


We were recently asked, in all seriousness, 
whether we should regard an insulation re- 
sistance of 1,000 ohms per mile as sufticient 
for leads used for ordinary incandescence 
lighting, and from several other circumstan- 
ces which have lately come to our knowl- 
edge, we are led to believe that, even now, 
this subject is but imperfectly understood 
by many electric light engineers and con- 
tractors. With the one exception of Mr. 
Fletcher Moulton’s Provisional Orders for 
electric lighting, where he gives as a sort of 
standard, an insulation resistance of 5,000 
ohms per volt, which, however, is meaning- 
less, we cannot at the momeat call to mind 
any instance whereby an electric light con- 
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tractor can obtain any figures on which to 
base his estimates. The rules issued by the 
Society of Telegraph Engineers and Electri- 
cians last year, contain only the vague re- 
mark that ‘‘the wires should be efficiently 
insulated.” Mr. Heaphy’s well-known com- 
pilation which he drew up for the Pheenix 
Fire Insurance Office, gives but the fact that 
‘all wires should be thoroughly well insula- 
ted with a material rendered as non-inflam- 
mableas possible.” Mr. Robert Sabine, in 
his paperon ‘‘ Electric Light Leads,” pub- 
lished in the ELEcTRIcAL Review for Janu- 
ary 6th of the present year, which article 
might be read and re-read with advantage, 
says: ‘‘In the judicious choice of an insula- 
ting material much of the success or failure of 
an electric lighting system may depend,” and 
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he concludes that vulcanized India-rubber is 
perhaps the best material at presentemployed, 
because it is specifically so good an insulator 
that a comparatively thin coating is sufficient 
if mechanically perfect. It is at the same 
time diathermanous and it is not injured by 
an accidental heating up to the boiling point 
of water. A conductor covered but lightly 
with vulcanized India-rubber, would give an 
insulation resistance of at least 100 megohms 
per mile at an ordinary, and, wherever damp- 
ness and moisture could affect the lead, we 
would in no case recommend a less insula- 
tion than this even for electromotive forces 
below 100 volts. For perfectly dry places, 
20 to 30 megohms per mile might suffice, and 
such an insulation resistance as this can, of 
course, be obtained by the employment of 
inferior material. As we have always no- 
ticed a tendency on the part of electric light 
contractors to reduce the insulation resist- 
ance of leads as they get smaller, as, for in- 
stance, the conductors running through elec- 
troliers, we may at once say that these are 
quite as important as the mains. Indeed, 
their insulation should be more particularly 
studied, for they cannot be so well protected 
mechanically as. larger leads, and therefore 
they are much more liable to be the cause of 
short circuiting in an electric light installa- 
tion, owing to their fragile nature and the 
bending they are usually subjected to. The 
covering of wires should not merely be 
looked upon from an electrical, but also from 
a mechanical point of view, for a good lead 
shoud be capable of withstanding uninjured, 
bending, pulling, straining, or any other 
sudden shock. We think that contractors 
are sometimes misled by a mistaken notion 
of conductivity and insulation resistance. 
A person learns that a certain size of lead 
has a conductor resistance of one ohm, and 
an insulation resistance of one meghom, per 
mile, respectively. He thinks that one 
megohm is a very high resistance, amply 
sufficient for his purpose, and he selects this 
particular lead for his installation. He em- 
ploys, say at least, 10 miles of wire, and 
overlooks the fact that while his copper re- 
sistance increases as the length of lead used, 
his insulation is going down in the same pro- 
portion, and that when his work is completed 
the insulation resistance of the whole circuit 
is only ;;th of a megohm. If some rules 
were framed showing the minimum amount 
of insulation resistance per mile to be em- 
ployed for different degrees of electromotive 
force, we feel sure that much of the uncer- 
tainty which now appears to exist would be 
swept away, and we should have fewer com- 
plaints of electric-light installations breaking 
down. For machines producing alternating 
currents, modified regulations would be nec- 
essary, higher insulation being required.— 
Electrical Review (London). 


- — 

A correspondent at Norfolk, Va., says that 
the electric light has at last supplanted gas 
at that point. The following action on the 
subject was recently taken by the City Coun- 
cil there: 

Resolved, That the Councils, having re- 
ceived the report of the Committee on Light, 
and considered the various bids of the sundry 
parties proposing to light the city, do con- 
sider that the proposal of the Brush-Swan 
Electric Light Company, specified as No. 2 
in the proposals of said company, is the best 
for the interests of the city, to wit: to erect 
and keep in order one hundred and twenty 
lamps to light the entire city during the same 
calendar hours ss now provided by ordinance, 
when the moon is not clearly shining, for the 
sum of $11,900; and also the public buildings 
for the sum of $7,500 for twelve months; 
and the distribution of the lamps and the 
illumination of the city under the contract to 
be carried into effect in good faith during 
the continuation of the contract to the satis- 
faction of the Councils; and the Committee 
on Lights is hereby authorized and empow- 
ered to make the contract with the Brush- 
Swan Electric Light Company, according to 
the terms of their proposal No. 2, for the 
term of one year, to take effect within sixty 
days after the passage of the resolution. 

Which was passed. 





























January 10, 1884.] 

The Worcester, Mass., Electric Light Com 
pany Fully Organized—A Very Strong 
Board of Directors and a Solid Finan- 
cial Backing. 





The final organization of the new Worces- 
ter Electric Light Company was perfected on 
Monday last, with an exceedingly strong 
board of directors, comprising some of the 
leading bankers, merchants and manufac- 
turers of the city. The company is organ- 
ized under the laws of the State of Massa- 
chusetts, with a paid-in capital stock of 
$100,000, and all the legal formalities of in- 
corporation have been fully complied with. 
The corporators are Messrs. Thomas M. Rog- 
ers, Loring Coes, and Theodore C. Bates, di 
rectors of the City National Bank; Hon. 5. 
E. Hildreth, mayor of the city; Gen. A. B. 
R. Sprague, high sheriff of the county; Jo- 
siah Pickett, postmaster of the city; Hon. 
Stephen Salisbury, president of the Worces- 
ter county institution for savings; Lyman 
Brooks, agent of the Boston and Albany 
railroad; J. F. Adams, general freight agent 
of the Boston, Barre and Gardner railroad; 
H. H. Marshall, of the last named corpora- 
tion; Charles B. Whiting, banker; William 
A. Denholm, of Denholm & McKay; Sum- 
ner Pratt, of Sumner Pratt & Company; 
Otis E. Putnam, of Barnes, Sumner & Co.; 
E. D. Buffington, and N. 8. Liscomb, mer- 
chants: and Samuel Winslow, manufacturer 
of the Winslow skates. The new company 
has voted to purchase at once the 200-light 
Thomson - Houston plant and _ central 
lighting station lately completed by the 
American electric and illuminating company 
of Boston, and which Spencer Borden, Esq.. 
general manager for New England of the 
Edison incandescent system, pronounces the 
best and most perfectly equipped electric 
light station he has ever seen. Thecompany 
has also arranged to introduce the incandes- 
cent system for interior lighting, and has 
already a 20-light Edison machine supplying 
light for the works of the Worcester corset 
company. The corporators completed their 
organization last night by electing the fol- 
lowing named gentlemen a board of direc. 
tors: Thomas M. Rogers, Theodore C. Bates, 
Loring Coes, William A. Denholm, Samuel 
E. Hildreth, Nathaniel 8. Liscomb, Charles 
B. Whiting, Josiah Pickett, A, B. R. Sprague, 
Stephen Salisbury, Jr., and Samuel Wins- 
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by Professor Rowlaud, of the Mark Hopkins 
University of Baltimore ; Professor Trow- 
bridge, of Harvard University ; Professor 
Snyder, of the Central High School Observa- 
tory of Philadelphia, and Professor Alexan- 
der Graham Bell, of Washington, It is be- 
lieved that if Mr. Mutchler’s bill shall pass, 
and the proper impetus be thus given by the 
government, nothing is likely to thwart the 
enterprise. 

Electric Light for Chelsea and East 

Boston. 

A meeting of citizens of Chelsea assembled 
in the parlors of the City Hotel last Saturday, 
for the purpose of consulting upon a plan for 
supplying Chelsea and East Boston with the 
electric light, and with a view of forming a 
localcompany. Several gentlemen connected 
with Boston and outside companies addressed 
those present on the subject, who advocated 
the Thomson-Houston system of arc lighting 
for the places named. 
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low. The directors have chosen Mr. Rogers 
president, and Mr. Whiting clerk and treas- | 
urer. The Company starts off with a fine | 
established business and every prospect of 
prosperity. 
o ~- . 
Proposed International Conference of 
Electricians to be Held in Philadel- 
phia. 





In connection with the International Elec- 
trical Exhibition to be held in September 
next under the auspices of the Franklin In- 
stitute of Philadelphia, it is now proposed to 
hold an international congress at which the 
problems of electricity shall be scientifically 
discussed by men of acknowledged ability 
and position. To this end Congressman 
Mutchler, of Pennsylvania, is about to intro- 
duce a bill authorizing the appointment by 
the President of a scientific commission to 
arrange for the congress of electricians. 

The congress or conference is to be not 
only for discussion but for the practical fur- 
therance of electrical science by experiment 
and investigation. It will be in no sense an 
appendage of the exhibit‘on which is to be 
made under the auspices of the Franklin In- 
stitute, although the two will naturally be in 
close relations. As to the exhibition, there 
has been already a considerable amount of 
interest shown, and everything seems favor- 
able for a successful step in the direction 
proposed. The success of the Paris and Vi- 
enna expositions affords good grounds for 
believing that the one in Philadelphia will 
be also successful. 

In the congress which is proposed to con- 
tinue the work of the Congress of Paris and 
the Conference in Vienna, it is expected that 
the science will be materially advanced and 
that substantial results will be attained. The: 
movement looking to its creation is supported 
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Permarency of the Electric Light. 





So confident have an engineering firm in 
Glasgow, Scotland, become in the belief that 
electricity is to supply the light of the future 
—in large establishments, at least—that they 
have not caused a single foot of gas-pipe to 
be laid in the new building they have erected 
for carrying on their business. 


— <- - 


A new and.brilliant electric headlight for 
locomotives is being quietly perfected by a 
modest inventor of Indianapolis, who does 
not care to have his name made known until 
a public exhibition has placed it beyond 
the possibility of failure. The light will 
equal the light of 4,000 candles. At present 
a twenty-candle light is the best that can be 
produced. It will light the track for a mile, 





brilliantly, and the light will be full and 
continuous. The generator or dynamo will 
be run by steam at the will of the engineer. 
It will be located opposite the air-brake and 
will not take up as much room. By the 
same machine depots, bridges, cros-ings and 
tunnels will be lighted. Extending along 
the track for a half a mile in both directions 
will be an electric wire connected with the 
lamps in tunnels and bridges ; then extend- 
ing downward from the dynamo on the 
engine, the brush will be arranged to touch 


the wire as soon us it is reached. This will 


light up the object ahead, and as soon as the 


brush leaves the wire on the other side | 


the light goes out. -A public exhibition will 
be given soon. 


—_——_ ome - 


Conductivity of Lightning Rods. 





While Mr. Preece has announced that there 
is no difference in the conducting power of 
lightning rods, Wieder’s Annalen states. 





Arc AND INCANDESCEN’. 


** Holtz has concluded that solid steel bars 
do ndt form so good permanent magnets as 
tubes, because the core acts as an armature 
joining the two poles. In experimenting to 
test his hypothesis, he magnetized rods and 
tubes to saturation, and saw that the mag- 
netism of the tube gave an excess of more 
than 50 per cent. After waiting for six 
months, he subjected the same magnets to 
new tests, in order to discover which retained 
the magnetism best. 
magnetism of the solid was to that of the 
hollow magnets in one case as 1:2.5 and in 
another as 1: 2.9.” 
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The Electric Light on the Railway. 





Electric lighting of trains has been intro- 
duced on the Vienna and Trieste Railroad. 
| Se long as the speed is about 37 miles an 


He found that the | 
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hour the illumination is good, steady, and 
efficient, but whenever it falls to 17 miles 
the light is not satisfactory, notwithstanding 
the connection of accumulators with the 
lamps. It would seem, however, that what 
measurable degree of failure there may be 
'when the train climbs up the steep slopes of 
the Semmering, between the stations of 
,Gloggnitz and Murzzuschlag, is simply a 
matter of easily remedied detail. 


_ —_ ae. ——_— 
A New Electric Motor for Sewing 
Machines. 





An office has been opened in this city for 
the sale of a new sewing machine motor, 
made under the patents of Mr. L. W. Stock- 
well, of Cleveland, Ohio. This motor has 
been attracting much attention in Cleveland, 
especially at the office of the Leslie Sewing 
Machine Company, where it was shown 
running Leslie machines at a high rate of 
speed. This motor is manufactured by the 
Cleveland Electric Motor Company, and in 
the short time it has been before the public 
it bas achieved a wonderful success, We 
learn that a large factory-is being established 
and equipped in Cleveland, after the style of 
sewing machine factories, so that the motors 
can be turned out in sufticient quantities to 
meet the anticipated demand. 

These motors may be run by battery, or 
direct from either arc or incandescent light 
wires. At the company’s branch office in 
this city there are several sewing machines, 
a Sturtevant blower, and a printing press 
driven by these motors, the electric current 
being furnished by a Brush are light wire 
from the street circuit. Each motor is fur- 
nished with a resistance box, by which the 
strength of the current, or the amount of it 
used, may be graduated to the requirements 
of the work being done. By means of a 
switch on this resistance box, connected 
with the treadle of the sewing machine, the 
machine may be started or stopped, or run 
at any speed from a few stitches per minute 
up to any rate the machine will stand without 
| flying to pieces. 
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A New and Valuable Invention. 





Mr. J. Elliott Smith, a prominent electri- 
ician of New York, has invented a machine 
which robs electricity of all its dangers. It 
is called a telegraphic and telephonic pro- 
tector, and is intended to arrest and carry to 
the ground any extraordinary excess of cur- 
rent and thus prevent accidents. It was 
tested in New York on Wednesday. 

The experiments were made by the super- 
intendent of one of the companies who 
made use of a thirty-light dynamo machine. 
He grounded one end of a wire and ran the 
other end through a protector ; thence from 
the protector to the telephone, and from the 
telephone to the ground. The current was 
then turned on. The protector automati- 
cally cut the wire and carried all surplus to 
the ground. The moment the surplus was 
taken off the circuit was completed, and the 
protector automatically readjusted itself. It 
is claimed that by means of the protector all 
danger at present attending the use of tele- 
phones and telegraphic instruments is re- 
moved. 

Herr Krupp’s great establishment at Essen 
has its own water and gas works, It con- 
tains 25,000 gas burners in additton to the 
electric lamps. It has its own chemical 
laboratory, photographic and lithographic 
establishments, and printing and binding 
shops. There are about 50 miles of tele- 
graph wires and 35 telegraph stations be- 
|longing to the works. 
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A novel and interesting application of 
electricity has been introduced at the Court 
‘Opera at Vienna. The effect of swarms of 
fireflies flitting about a tropical forest is pro- 
duced in a strikingly realistic manner, by the 
plan of suspending tiny incandescent lamps 
by fine swinging wires, the flashes of the 
artificial fireflies. being caused by rapidly 
| switching the current on and off. 








The New England Telephone Company 
and its Management. 





The oftices of the New England Tele- 
phone and Telegraph Company, 40 Pearl St., 
Boston, are rapidly advancing towards com- 
pletion. The growth of the business has 
necessitated taking part of the second floor, 
and there are now in use three floors of the 
building. 

The first floor is divided into offices, as be- 
low: President, Vice-President and Direc- 
tors, Treasurer, Secretary and Auditor, Gen- 
eral Manager, General Superintendent and 
Attorney, these offices being separated from 
the others, 

On the same floor is the cashier’s depart- 
ment, stock transfer clerk, stenographers, 
bookkeepers, etc , etc.; also the superintend- 
ent of the Boston district, which now in- 
cludes all the territory formerly operated by 
the Suburban Telephone Company. 

The next floor is occupied in part by the 
Private Line and Trunk Line department, 
a good size battery room, and quarters for 
the instrument setters, with large closets for 
their tools, ete., and shelves for bells, bat- 
teries, wire, etc. Here also repairs on in- 
struments can be made. 

A room for communication with subscrib- 
ers and others within talking distance has 
also been fitted up on this floor. 

The third floor is occupied by the ex- 
change, which now numbers nearly twenty- 
six hundrcd and fifty subscribers, including 
those sending express orders. A separate 
system is maintained for this purpose, and 
an average of more than three thousand or- 
ders for expresses to call at subscribers’ 
places are sent through daily. 

The Gilliland fifty-wire board is used, but 
will shortly give way to the duplicate board 
of the Western Electric Company, with a 
capacity of four thousand wires. 

Last, but not least, by any means, is the 
roof, on which is one of the finest towers in 
the telephone busiuess. Here every wire is 
numbered where it enters, 
lightning arrester; thence, by means of a 
number of office cables, which are fas'ened 
to the sides and roof of the tower, the wires 
enter a circular built contrivance, and then 
enter binding-posts arranged on a circular 
counter. Under this counter office cables 
connect with the different sections of switch- 
board below. By these arrangements any 
wire entering the exchange can be found in 
au moment, thereby saving valuable time in 


and loa 


£oes 


testing for trouble, ete. 

Since the Lowell arrangement 
control (about the middle of November) the 
exchange at Boston has made a net increase 
of almost two hundred subscribers, and it is 
expected that a gross amount of thirty-five 
hundred (3,500) subscribers will be reached 
before the new year. The offices located at 
the corner of Brimmer and Chestnut Streets, 
and at the Hotel Berkeley, Berkeley Street, 
are being rapidly consolidated into the new 
office on Tremont Street, and facilities are 
being made for a thousand subscribers at 
this office. In fact there appears to be no 
end to the telephone business in and around 
Boston. The ofticers of the company are: 
Theodore N. Vail, President; Wm. A. Ing- 
ham, Vice-Pre-ident; Wm. R. Driver, Treas- 
urer; Chas. J. Ghdden, Secretary and Audi- 
tor; Loren N. Downs, General Manager; 
Wm. H. Bent, Attorney ; John T. Wheeler, 
General Supeaintendent. 

Directors—W. H. Forbes, T. N. Vail, W. 
A. Ingham, Alex. Cochrane, C.J. Glidden, 
J. E. Hudson. Fredk. Ayer, C. P. Bowditch, 
Stephen Salisbury, Jr. 


assumed 
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The Chicago Telephone Company is just 
paying to its stockholders a special dividend 
of three (8) per cent. 


Worcester Division, New England Tele- 
phone and Telegraph Company. 


The cable to be used by the New England 
Telephone and Telegraph Company has ar 
rived. It is about a mile in length, with 50 
wires to a cable, and is to be strung in the 
principal streets. The company hope to 
have it put up next week. 

The snows of last week, as well as the 
thunder-storm of Thursday, made a great 
deal of trouble with the wires, but under the 
direction of Local Manager Smith they were 
all in good order this morning. 

It is now about four years since the two 
local exchanges in this city were consolidated. 
The Worcester circuit at that time had about 
450 subscribers. At the present time there 
are &38 while the Worcester 
division subscribers. At present 
there are 255 disfinct the 
tower on the top of the building where the 


subscribers, 
has 1,313 
wires entering 
exchange is located. 

The local the Worcester 
division, and the number of stations in each, 


exchanges in 
are as follows: 

Worcester Circuit—Total number of sub 
scribers, 838, as follows: Worcester City, 
779; Cherry Valley, 4; Holden, 2; Jefferson, 
3; Leicester, 10; West Upton, 2; Millbury, 
22; Grafton, 5; Oxford, 2; Upton, 1; West 
Boylston, 2; Shrewsbury, 5. 

South Framingham Circuit 
of subscribers, 73. 

Natick Circuit—Total number of subscrib- 
rs, 52. 

Holliston 
scribers, 19. 

Hopkinton Circuit—Total number of sub- 
scribers, 7. 

Milford Circuit — Total number of 
scribers, 66, as follows: Milford, 53; Hope- 
dale, 6; West Medway, 3; Medway, 1; Ux- 
bridge, 2; East Douglas, 1. , 

Walpole Circuit—Total number of 
scribers, 55. 

Spencer Circuit—Total number of sub- 
19; East 


Total number 


Circuit—Total number of sub- 


sub- 


sub- 


scribers, 60, as follows: Spencer, 
Brookfield, 11. 

North Brookfield Circuit—Total 
of subscribers, 37, as follows: North Brook- 
field, 19; Brookfield, 9; West Brookfield, 5; 
Warren, 3; West Warren, 1. 

Southbridge Circuit—Total number of sub- 
scribers, 64, follows : Southbridge, 51; 
Charlton, 3; Globe Village, 1; Sturbridge, 2; 


number 


as 


Fiskdale, 3; West Dudley, 1; East Brim 
field, 1; Quinebang, Conn., 2. 
Princeton Circuit—Number of subscrib- 


ers, 2. 
Westborough Circuit—Total number 
subscribers, 11, as follows, Westborough, 6; 


of 


Northborough, 5. 

Webster Circuit—Total number of sub- 
scribers, 33, as follows: Webster, 30; Dud- 
ley, 2; Quinebang, Conn., 1. 

The following towns in Worcester County, 
not in the Worcester division, are connected 
by telephone with the New England Tele- 
phoneand Telegraph Company : Winchendon, 
Athol, Gardner, Templeton, Phillipston, 
Petersham, Westminster, Fitchburg, 
minster, Lunenburg, Lancaster, Harvard 
Clinton and Sterling. 


Leo- 


—__->s—___ 


Kansas City and Northwestern News. 


Kansas City, Dec 27, 1883. 

The damage done to the Denver Telephone 
Exchange by the recent heavy snow-storm 
was greatly exaggerated in the newspaper 
accounts. The damage was to only two of 
the main lines, and was caused by the snow 
falling and freezing, and by the heavy wind 
that prevailed. Subscribers were more or less 
annoyed fora few days, but the telephone men 
worked diligently, and soon had the broken 
lines properly connected. A recent sleet and 
snow-storm in this city caused the company 
some apprehension regarding the heavy cables, 
but the suspension wires were equal to the oc- 
casion. The only damage to the telephone com- 
pany was about a half-dozen wires that broke 
under the strain. The Western Union Com- 
pany suffered considerably more, one of 
their main lines, extending across the Mis- 
‘souri River Bridge, being broken down. The 
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wires were soon put up, and but slight delay 
resulted. 

TLe Pacific Mutual Telegraph Company, 
lately organized in this State, reports an ex- 
cellent business. Geo. M. Meyers, general 
mapvager, states that he expects to have con- 
neciion with about five hundred more offices 
within a week, connecting with the lines of 
the St. Louis and Texas Railway. 

The annual meeting of the stockholders of 
the Missouri and Kansas Telephone Company 
and the United Telephone Company will be 
held at the office of the secretary, in this city, 
January 23. 

A Kansas City gentleman made his wife a 
present of a telephone. He will be pro- 
nounced a most sensible man in telephone 
circles. 

The Home Signal Telegraph Company 
presented all its messenger boys with a silver 
dollar Christmas morning. It took sixty of 
the ‘* cases” to go around. 

W. W. Cozine, of St. Joe, Mo., has been 
appointed chief operator of the Kansas City 
Telephone Exchange. Br-PoLar. 

——- De 


The Extension of the Telephone System 
Brings Several Minnesota Towns Within 
Speaking Distance of St. Paul and Min- 
neapolis, ———— 

Several weeks ago the Pioneer Press pub- 


lished an article describing the organization 
and various improvements of the St. Paul 
Telephone Company, showing everything of 
interest, so far as the service in St. Paul is 
concerned. At that time data could not Be 
secured regarding outside connections with 
St. Paul and Minneapolis. This feature of 
the service is fully covered by the facts here- 
with presented. 
CONNECTIONS SECURED, 

During the past season, exchanges have 
been established at St. Cloud, Mankato, and 
Northfield, and connections secured with six- 
teen of the most important cities in Minne 
sota. Trunk lines have been constructed 
from St. Pau] to Mankato, a distance of one 
hundred and twenty-two miles, giving im- 
mediate connection with Farmington, North- 
field, Faribault, St. Peter, Kasota, and Man- 
kato. At of these places, good ex- 
changes are in operation, where, a year ago, 
the telephone was not thought of. The busi- 
ness men generally, of these cities, have takeu 
advantage of the opportunity to place them 
selves in communication with St. Paul and 
Minneapolis. A _ line also been con- 
structed from Minneapolis to St. Cloud, a 


each 


has 


distance of seventy-four miles, connecting 
with Anoka, Elk River, Clear Lake, and all 
other points of consequence. Communica- 
tion will be opened Monday, December 31, 
with Winona and Red Wing. This line was 
completed in July, but could not be placed 
in operation sooner, from the fact that twenty- 
two miles of the line was purchased from the 
Western Union Telegraph Company, and 
they have but recently vacated it. This gives 
St. Paul communication with Hastings, Red 
Wing, Wabasha, Lake City, Reed’s Landing, 
and Winona, a distance of one hundred and 
seventeen miles. 
aoc nina 
A. J. Pattison, late manager of the Western 
Union Telegraph office in Ogden, Utah, was 
agreeably surprised, on the 27th ultimo, 
when a messenger brought to his residence a 
package which, in opening, proved to be a 
silver table-set, consisting of seven pieces, all 
of solid metal, splendidly wrought. Every 
piece is engraved, ‘‘ Mr. and Mrs. A. J. Pat- 
tison, from Employees of the W U. Tel. 
Office, Christmas, 1883.” The tray alone 
measures twenty by twenty-seven inches, 
other pieces in proportion. This handsome, 
useful, and costly gift was a present made to 
Mr. and Mrs. Pattison by the ‘‘ boys” in the 
office, who keep their late manager in grate- 
ful and kind remembrance and undiminished 
esteem. 





<=. 

It is claimed that Italy makes more use of 
the telephone in proportion to population 
than any other country in the world. The 
General Italian Telephone Company in- 
creased its list of subscribers during the past 
year at least 100 per cent. 
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A Dog at the Telephone. 


The telephone has enabled a physician, 
several miles away, to detect whether a child 
had the croup. The child’s mouth was held 
near to the mouth-piece of the instrument, 
and the physician heard its cough. But 
more singular than this is the following case 
of a dog recognizing its master’s voice 
through the telepbone: 

Jack is a coath dog that found bis master 
by telephone. In some way Jack got lost, 
and fortunately was found by one of his 
master’s friends, who went to his office and 
asked by telephone if the man had lost his 
dog. 

* Yes; where is he?” was the reply. 

‘*He is here. Suppose you call him through 
the telephone.” The dog’s ear was placed 
over the ear-piece, and his master said, 
‘Jack! Jack! how are you, Jack?” 

Jack instantly recognized the voice, and 
began to yell. He licked the t: lephone fondly, 
seeming to think that his master was inside 
the machine. 

At the other end of the line the gentleman 
recognized the familiar barks, and shortly 
afterward he reached his friend’s office to 
claim his property. 

——__-=>e_ —_—_ 


The New Telephone Girl. 


There is a new girl in the telephone office, 
and she is a very flip young woman. 

‘** Hello, Central!” 
other morning. 

‘** Hello?” came the answer. 

‘*Give me the National New Haven Bank,” 
he said. 

** What?” 

‘Give me the National New Haven Bank,” 
he said. 

‘Get out! Do you want the earth? How 
can I give youa bank? I ain’t got ten cents 
to my name.” And she knocked the con- 
necting link clear across the office, and began 
humming ‘‘ Over the Garden Wall.” 

——_ +e —_____ 
Trouble in Terre Haute, Ind. 


called a subscriber the 





A committee, representing the telephone 
subscribers of Terre Haute, Ind., called upon 
the officials of the company operating that 
exchange, and asked that the telephone rates 
be reduced. 

The officers of the company, after taking 
the matter into consideration, replied that 
they did not think they would be justified in 
making any reduction. The committee 
returned to Terre Haute with their report— 
that no reduction could be allowed—where- 
upon it was decided to take out all telephones 
January 1, 1884. The committee reported 
that the telephone company will remove 
their exchange from Terre Haute rather than 
submit to the reduction asked, which was 
three dollars for business houses and two 
dollars for residences. 

_ > 

It is stated that the Societe Generale 
des Telephones of France, now has 5,400 
subscribers against 3,955 in last De- 
cember. Of this number, 4,794 are actually 
connected up, whilst of the 3,955 subscribers 
last year there were only 3,524 in connecion. 

en 

Mr. I]. C. Haskins, general manager of 
the Wisconsin Telephone Company is at 
Jacksonville, Florida, for his health. 

Mr. A. Hibbard, the energetic superin- 
tendent of the same company, is also under 
the weather—overwork in both cases. Look 
out for your health, boys, as well as for the 
shekels. 


— —e- 


The telephone system of London includes 
seventeen stations and 3,310 subscribers. 
There are only 42,500 telephones in use in 
the United Kingdom. 

———_+ ee —__—_—__ 


Ata meeting of the executive committee 
of the Central Union Telephone Company, 
held in Chicago Deeember 28, 1888, a quar- 
terly dividend of one and one-half (114) per 
cent., payable January 15, 1884, on the 
capital stock outstanding was declared. 

The stockholders are informed that the 
business of the company continues to show- 
a very satisfactory increase from month to 
month. 
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The Bennett-Mackey Cables. 





There seems to be general satisfaction felt 
by business men all over the country with 
the plan to give them independent cable 
connection with Europe. For a long time 
the business community has been, to a cer- 
tain extent, in the power of that gigantic 
monopoly which, if it has not assumed a 
censorship over cablegrams, has at least dic- 
tated where and through what medium they 
shall be received. 

It is safe to prophesy that the cable ring, 
even should it drain its money pots to the 
lees, have yet sufficient gold to buy out a 
company controlled by such men as Messrs. 
Bennett and Mackey, and so the business 
public need not entertain the fears and 
suspicions usually awakened when, with 
a great blare of trumpets, a body of capital_ 
ists, announce that they are about to estab- 
lish a people’s telegraph. 

No wonder a shout of satisfaction goes up 
all over the country when two reputable 
men, with careers of honor at stake, organize 
an independent cable company. 

The organizers of the new company prom- 
ise that the rates shall be greatly reduced 
from the present ruling figures, and that the 
efticiency of the service shall not be lessened 
by reason of such reduction. 

The present cable moropolists claim that 
they charge only fifty cents a word. Yet 
every man who sends a cablegram knows 
how false this statement is, just as every 
business man knows that it is made with a 
purpose to deceive. 

Surely, if a telegraph company advertised 
to send ten words a certain distance for 
twenty-five cents, and then charged you 
twenty-five cents extra for the address, you 
would look upon its public announcement as 
a willful attempt to deceive, for you could 
not send your message without addressing it 
to some one and signing it. 

Yet this is just what the cable monopolists 
are doing to-day. Only the other day we 
heard of a case where a man who sent a 
cablegram of nine words was charged seven- 
teen dollars, the larger amount being for the 
address. 

Notwithstanding this system of extortion, 
the company, with uvparalleled effrontery, 
announces that it only charges fifty cents the 
word. 

Give us the new cables at the earliest pos- 
sible moment! 

——— geo -—————_- 


Tearing Down Telegraph Poles. 





YounGstown, O.—Employes of the New 
York, Pennsylvania and Obio Railroad on 
Saturday last began tearing down telegraph 
poles receutly erected along the line of the 
new Pittsburgh, Cleveland and Toledo Rail- 
road. Officials of the first-named road claim 
the poles on their land, and say they will 


remove them along the entire line. No 
attempt was made to stop them. President 


Andrews and Superintendent Agnew, of the 
new road, are away, and no instructions have 
been received from them. The trouble arises 
from the disputed ownership of an old canal 
bed, and is the same which led to the riots 
two weeks ago. ; 
oat 
Arrangements, which have been slowly 
maturing for many months, are rapidly ap- 
proaching completion for introducing the 
American, British and Continental Cable 
Company, and. it is expected that at an early 
date in January the scheme will be placed 
befere the public, with a directorate embrac- 
ing names of the highest commercial stand- 
ing. 
The company intends to begin operations 
with a maximum rate of one shilling per 
word as soon as the first cable is laid, with 
an assurance to its patrons of a still greater 


eduction in rates when the second cable is 
completed. It is believed that this reduced 
rate will be made commercially profitable by 
the improved telegraphic apparatus in pos- 
session of the company, which, it is seid, 
will enable 50 words per minute to be trans- 
mitted. The only relief from the exorbitant 
tariff charged by the companies comprising 
the cable ring is to be looked for in a 
wholly independent enterprise likethis. For 
this reason, if for no other, the new com- 
pany merits, and will doubtless receive the 
support of the public.— Money, December 12, 
1883. 


———_-ap>e—__—_—__ 


Presented to Superintendent Hern. 





The employes of the Mutual Union Tele- 
graph Co., of Boston,on the 3rd inst. presented 
to D. J. Hern, the superintendent of the office, 
an elegant photograph album, together with 
a handsome ebony table, covered with 
embroidered silk plush. He was also the re- 
cipient of a life-size crayon portrait of him- 
self, the work of Mrs. D. C. McDonald, 
formerly manager of the Mutual Union 
office in Belfast, Me. Mr. Hern made fitting 
acknowledgment of the several tokens of 
esteem. 


The largest cable yet laid across the Mis- 
sissippi River is the one just placed in posi- 
tion by the Postal Telegraph Company, which 
promises to begin sending messages from St. 
Louis to the East by the end of tbis month. 
The cable was 3,400 feet long, weighed 
16,000 pounds, and measured eight inches in 
diameter. 


— em —_ 


D. H. Bates resigned his place as Assist- 
ant General Manager of the Western Union 
Telegraph Company yesterday, to take the 
place of President and General Manager of 
the Baltimore and Ohio Telegraph Company, 
made vacant by the retirement of George P. 
Frick. Western Union officers said that Mr. 
Bates’s retirement was sudden and unlooked 
for. Mr. Butes is one of the oldest telegraph 
men in the country, and was prominently 
identified with Gen. Thomas T. Eckert and 
Jay Gould in the Atlantic and Pacific and 
American Union Companies as well as the 
Western Union. 


PO 


Mr. Mackey Elected President. 





The newly-elected directors of the Postal 
Telegraph and Cable Company are John W. 
Mackey, Virginia City, Nev.; Henry Cum- 
niins, H. L. Horton, Henry Rosener, George 
S. Coe, William K. Soutter, George S Hart, 
and David b. Davidson, of New York City; 
George W. Cass, Pittsburgh, Penn.; Alanson 
W. Beard, Boston; Ferdinand W. Peck and 
E. L. Gillette, Chicago; and Hector de 
Castro, Paris, France. At their meeting on 
Monday last, the organization of the new 
company was perfected by the election of 
John W. Mackey, President; George 8. Coe, 
Vice-President; Henry Cummins, Second 
Vice-President and General Manager; H. L. 
Horton, Treasurer; George W. Williamson, 
Secretary, and William H. Fairbank, Super- 
intendent of Construction. The company 
has completed its pole lines to Washington 
by way of Philadelphia and Baltimore, from 
Chicago to St. Louis, from Buffalo to Pitts- 
burgh, through the oil regions, and from 
Fostoria to Toledo. Wires on these lines 
are now being strung, and they will be 
opened for business about the middle of next 
February. 

—_——_.4e—__——— 


At a meeting of the board of directors of 
the Cumberland Telephone and Telegraph 
Company, held December 22, a quarterly 
dividend of 1% per cent. was declared. 


ae 


The Great Southern Telephone and Tele- 





graph Company has given notice that its 
regular quarterly dividend for this quarter 
will be 14¢ per cent. 





A Review of the Work Done in Colorado 
during the Past Year. 





During the past year there has been no un- 
usual activity in the telegraphic world in 
Colorado, although everything connected 
therewith has been moving along smoothly, 
and material improvements in the system 
have been made. 

Denver is tbe nucleus of the telegraph sys- 
tem in Colorado, the principal office of the 
Western Union Company being located here 
with Mr. B. R. Bates in charge. This gentle- 
man has, during his term of office as Assist- 
ant.General Superintendent, had many dis- 
couraging events to contend with, but bas 
shown himself equal to the occasion by 
pulling through and placing the scrvice 
where it now is, in better shape than ever 
before. One of the events referred to was 
the strike of the operators of the Denver 
office a year ago last August. 

All the operators with one exception left 
their keys, and for several weeks the oflice 
was shorthanded. The men who struck are 
now scattered over the United States in dif- 
ferent localities. Several have quit the busi- 
ness, and two of them are again at work in 
the Denver office. 

During the general strike of telegraph 
operators last July the men in the Denver 
office remained faithful to the company, 
and refused to quit their desks. Although 
it is admitted that the office here has never 
been manned with as proficient operators 
since the strike of a year ago, still it cannot 
be suid that the force now on duty is below 
the average, as some of the operators rank 
with the first-class men of thecountry. The 
present force is as follows: 

B. R. Bates, Manager and Assistant Super- 
intendent 

E. R. 
Manager. 

T. B. Wells, Assistant Manager. 

F. M. Crittenton, Day Chief Operator. 

George E. Lawton, Night Chief Operator. 

John M. Hogan, Eugene Street. Frank 
Reynolds, W. N. Fashbaugh, J. A. Hard, 
T. Babb, Mrs. 8S. C. Hilker. J. I. Briggs. 
Frank Gargan, D. Spencer, John Jenkins 
and W. J. Parrott, operators. 

During the year 1883 there have been 
fifteen new offices opened in Colorado. Most 
of these were railroad offices which handle 
commercial business. The number of miles 
of new lines strung during the year was 
comparatively insignificant. 

The following list of the number of mes- 
sages handled in the Denver office during the 
year will doubtless prove of interest: 


Harding, Private Secretary to 


Messages sent away from Denver ...152 000 
Messages received in Denver........ 140,000 
Messages relayed .167,900 
Number words Press sent......... 8,502,000 
Number words Press received. .. . .2,485,000 
Number words Press relayed 142,803 


—_ +> ——_ 


The American District Messenger Sys- 
tem. 





In connection with, and closely allied to 
the telegraph system, is the messenger sys- 
tem. Denver can boast of as thorough an 
equipment in this department as any other 
city inthe Union. There are altogether in 
the city about 1,050 call boxes and thirty 
messenger hoys. 

Mr. F. R. Arbuckle has charge of the 


system as superintendent. 
—— 


Spreading its Lines of Wires. 





The Merchants and Bankers’ Telegraph 
Company, of this City, have at last succeed- 
ed in obtaining possession of the Lehigh 
Telegraph Company, to gain a majority of 
whose stock the former company has been 
striving for some time. The new property 
is valuable, and with it the Merchants and 
Bankers’ Co. will have another formidable 
link in their fast increasing chain of wire 
in opposition to the Western Union. 

It began in 1876 as a local company with 
a short line in Lehigh County, but it con- 
stantly increased its line, and, a new charter 





being obtained in 1878, its business was 
largely accelerated. The line now runs to 
the principal points in Lehigh and Schuylkill 
Counties, its principle offices being in Read- 
ing, Norristown, Quakertown, Pottstown, 
and Slatington. The work of completing 
the line to Philadelphia will be pushed, and 
the offices in that city will soon be ready for 
business. This absorption gives the com- 
pany 500 miles of additional wire 


- oe - 


Boston, Mass. 
Editor Electrical Review : 

Srk,—I observe on the fifth page of your 
issue of December 20th, a report of an inter- 
view with a ‘‘ prominent electrician,” who, 
according to said report, certifies generally 
to the total harmiessness of the electric light- 
ing currents. 

Now, while I fully agree with the said 
‘* prominent electrician” as to the correct- 
ness of his assertion, I should like to point 
out respectfully to him that his statements are 
weakened before the general public, as rep- 
resented by your readers, by reason of the 
following facts : 

The name of the “prominent electrician” ts 
not given. No statement regarding such elec- 
trical appliances as the dynamo-electric ma- 
chine, or its current, when generated for 
lighting purposes, can be regarded as being 
authoritative, or even worthy of considera- 
tion, unless the promulgator bas sufficient 
confidence in it to permit his name to be 
used ; or in the case of an electrical paper, 
unless given as an editorial or leading ar- 
ticle, it being always assumed that under the 
latter circumstances the editor will make no 
statement unless it is at least approximately 
correct, and well established. 

Moreover, the gentleman is proved to be 
an interested party by his expression, *‘ Our 
men,” and the repeated use of the pronoun 
" This of itself would carry no weight, 
but coupled with the absence of his name, it 
weakens his statement. 

Lastly, he says, ‘‘/ claim that they cannot 
The ob- 
jectionable part in this, is the phrase, ‘‘/ 
claim.” What weight doesa claim carry in 
a controversy ? 

It is not long since a gentleman on the 
other side of the controversy claimed a result 
exactly opposite to the claim of our friend, 
but that claim has been closely criticised, in 
fact weighed in the balances and found 
wanting ; which circumstance shows what a 
claim is worth. 

“T claim,” or ‘he claims” is newspaper 
English, and should be eliminated from the 
vocabulary of electricians. I submit to you, 
Mr. Editor, that unless an electrician has the 
necessary faith in bis own statements and 
ideas, to say ‘‘ such a thing is, or is not the 
case,” and if necessary to endorse his views 
by his own name, or by his well-known nom 
de plume, if an habitual writer, he had bet- 
ter refrain from saying anything, as there 
is nothing more easy than to meet a claim by 
a counterclaim. 

The foolish story that firemen are likely to 
be hurt by the infringement of a stream of 
water against an electric light wire should need 
no disproval. Unfortunately, however, such 
stories are much easier to set afloat than to 
root up. I fully exposed the ridiculous folly 
of the idea in your paper of December 15th, 
1882 ; I can add at least three persons to the 
list of fatal casualties mentioned by the gen- 
tleman interviewed, but what of it? In 
every case the Jamentable result accrued from 
heedlessness or recklessness of the persons 
themselves, who in all but the first case knew 
better, while the victim in the first case was 
told of the risk he ran. 

To be consistent, if every appliance of civ- 
ilized life, which has an element of danger 
must be cast away, what shall we do with 
the gas-light, which numbers its hundred vic- 
tims to every one of the electric illumivant: 
and what shall we say of that well-known 
depopulator, ‘kerosene oil,” for truly, if 
electricity had slain ils units, and gas its 
hundreds, Kerosene hath already slain its tens 
of thousands. 


we.” 


get hurt unless a wire ts ent, ete.” 


Tuomas D. Lockwoop. 
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Government Control of the Telegraph. 





The interest taken by the public at large 
in this question has resulted, as might have 
been expected, in the drawing up of a bill in 
which it is recommended for the considera- 
tion cf Congress. This bill will, with little 
doubt, be presented during the present ses- 
sion, and is likely to cause unusual contro- 
versy between its supporters who seem to be 
numerous, and its opponents who, unless we 
are greatly mistaken in them, will make a 
stubborn resistance to its passage. 

We have, upon several occasions discussed 
in the columns of the Review the claims 
set up by those who favor Government con 
trol of the telegraph, and have enumerated 
the many evils which, under a republican 
form of government, are likely to followa 
surrender to the State of any considerable 
power which rightly belongs to the com- 
mon people. 

We have not seen any reason to change 
our opinions upon this important question 
At the same time the policy of the Review 
is to treat every subject impartially, and 
hence it is that we now lay before our read- 
ers some of the arguments which are brought 
forward by the friends of the scheme for a 
Government control of the telegraph, so that 
even the most casual reader may have the 
opportunity to consider the evidence both for 
and against it, and thus be left tintrammeled 
to form his own opinion, 

In a paper contributed to the North Ameri- 
can Review on ‘‘Government Control of the 
Telegraph,” Mr. Gardner Hubbard 
the State to go into the telegraph business 
without purchasing existing lines ; in other 
words, to establish a ‘‘ postal telegraph.” 

He says: ‘‘ Congress could create a pos- 
tal system, using the present post-offices and 
delivery system, either constructing its own 
lines or contracting with parties to furnish 
all necessary lines for transmitting telegrams 
the contractors receiving the rates fixed by 
Congress in full compensation for construct 
ing, maintaining and operating the lines the 
post-office furnishing such additional facili- 
ties as might be required for the purpose of 
transmitting, at low rates and with greater 
economy, business of a less urgent naturc 
than that now sent over the Western Union 
lines. The Western Union would continue 
to perform a large part of the commercial 
business, on account of greater dispatch, and 
the business of the railroads. It would be 
inexpedient to adopt a low and uniform rate 
at once, as it would increase the business be- 
yond the ability of the postal department or 
of any company to handle it. I believe that 
a uniform rate of thirty cents between all 
offices, and a day rate of twenty-five cents 
between offices east of the Mississippi, and 
offices west of that river and east of the 
Rocky Mountains, and a rate not exceeding 
fifty cents between any two offices in differ- 
ent sections, would give the people what 
they need, and make the postal telegraph 
self-supporting. There are now at least 
5(,000,000 messages transmitted yearly by 
existing companies, requiring not less than 
150,000 miles of pole lines. In six years at 
the ordinary rate of increase, 100,000,000 
messages will be transmitted. If a postal 
system with low rates should be inaugurated, 
the number would be increased to 150,000,000 
messages, which would give business enough 
for all the lines and employes of the Western 
Union and the postal system.” 

Congress should also enact laws regulating 
the present service, prohibiting stock divi- 
dends, and also prohibiting the increase of 
capital, except for cash, and to the par value 
of the stock issued ; prohibiting consolida- 
tions, either by lease or purchase, unless 
made with the approval of the Postmaster- 
General, and then at a valuation made by 
appraisers nominated by the Supreme Judi- 
cial Court of the United States. Congress 
should also give to the press the right to use 
the telegraph without discrimination in 
price. It should limit the business of a tele- 
graph company to the transmission of mes 
sages, and provide that any telegraph com- 
pany connecting with another ‘shall have its 
messages carried over the lines of the other 
company at pro rata rates, and without un- 
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due delay. It should provide for full an- 
nual returns of the business of the several 
companies to the Postmaster-General, and 
limit the dividends t® seven per cent. a year 
on their capital.” 

It cannot be said that Mr. Hubbard makes 
out a very strong case. Should such a 
scheme be adopted, the whole power of the 


| State would be used to crush out a private 


enterprise without even offering to its pto- 
moteis and proprietors a fair sum for their 
property. Such a proceeding, besides con- 
stituting a grave injustice, would be so con- 
trary to the very first principles of republi- 
can government, in which the rights of the 
people are paramount, that it is hard to con- 
ceive of an intelligent man _ entertaining 
them. 

If Mr. Hubbard were not a millionaire, but 
instead a poor miin struggling to extend a 
small business, or had he only the average 
income possessed by business men, which in 
come was derived from a legitimate enter- 
prise, inaugurated or at least developed in 
part by himself he would undoubtedly be 
found among the first to protest against the 
State itself going into the same business with 
the National treasury at its back. 

Would pot the spirit of the Constitution 
be against a project looking to & participa- 
tion on the part 6f the State in the grocery 
business of the country? What would be- 
come of the average grocer should the State 
begin the grocery business on a grand scale ? 
He would assuredly be unable to make a liv- 
ing. Surely, if the State went into the tele- 
graph business, it might go into every other 
kind of business. 

Every one who comprehends the spirit of 
the Constitution will agree that it absoiutely 
forbids any competition by the State with 
private enterprise.. Otherwise the State 
would soon be stronger than the people 
whence it receives its power. 

Those who have examined the workings 
of a department under political management, 
and all the National departments may be 
looked upon as controlled by politicians, 
will be slow to believe that, on a business 
basis such a department can be operated 
either as efficiently or as economically asa 
similar one managed by private corporations 
or by business men. 

If then, it may be asked, a governmental 
department could not work so efficiently nor 
so economically, why should there be any 
fear of the Government as a competitor? 
The answer to this question will be at once 
apparent to every intelligent reader. It is 
because the Government, having unlimited 
capital, can afford to do an’ unprofitable 
business, which would be out of the question 
with corporations or private individuals. 

Mr. Hubbard might have made a good 
point had he dwelt upon the abuse of power 
by private corporations, such, for instance, 
as the Western Union Telegraph Company. 
He might have shown that such corporations 
care nothing for either the public's rights or 
its interests ; that, as in the case of the West- 
ern Union, they never see the opportunity 
opened to them of profiting by the necessi- 
ties of the public without taking advantage 
of it. They will exact their pound of flesh. 
even when the exaction does not bring in so 
much as is promised more 
policy. 

What the people demand is not that the 
State shall go into business, but that it shall 
curtail the power of corporations ; but that 
it shall force them in return for the valuable 
franchises which they receive at the hands of 
the people, to give in return an equivalent in 
fair and equable treatment. 

Such restrictions put upon the Western 
Union Telegraph Company would force it to 
change its present policy. It would force it 
to relinquish the system of extorting from 
the public a high interest upon stock which 
only cost the printing. It would force it to 
make reasonable rates to other points save 
those occupied by rival companies. Lastly, 
it would prevent a giant corporation like the 
Western Union from buying up or killing 
rival companies to the great injury of the 
public interests. 

This is the kind of legislation the public 
demands, and what it may justly receive. 


by a lenient 
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It is a peculiarity of the popular form of 
government that only that is considered 
which emergency makes tirgent. The Con- 
gress busies itself with such mattets as have 
been thrust’ upon its attention and which 
have a direct bearing Upon a present condi 
tion. 

This, there being no immediate prospett 
of war, the army and navy have been suffeted 
to lapse into & condition of ineificiency. 
Not even the pléadings of able officers for 
appropriations to enable them to Continue 
the most important experiments in giinnery 
and torpedo practite, are lieeded by tlie 
representatives of the people, for the reason 
that, as a state of war does not exist, there 
is, in their opinion, no necessity for war-like 
experiments, 

That this is a short-sighted policy there is 
abundant proof at hand to demonstrate. It 
is especially so at this time because the great 
improvements recently made in the science 
of war renders efficiency in the practice 
more a question of experience than of skill. 
It is certain, for example, that electricity is 
to play a very iniportant patt in futiite wats, 
and there is little doubt that it will find ds 
broad a field in the operations of future 
armaments as it has of late years found in 
commerce and manufacture. 

Believing this, Lieut. Col. Abbot, of the 
engineer corps, has for some time been ex- 
perimenting with electricity at Willett’s 
Point, in the East River, but now he is com- 
pelled, in greut measure, to discontinue 
them owing to the refusal of Congress to 
make the necessary appropriations, 

There is, we understand, a prospect afoot 
to urge upon Congress to take a different 
view of this matter, and the Revtew willdo 
all in its power to assist so worthy an 
endeavor. 

It must be remembered that it was in this 
country that the utilization of electricity as 
an exploding agent for war piirposes te 
ceived its first great impetus, and iiiportant 
improvements in exploding instruments; 
electric prizes and other appliances have 
been made from time to time by Smith, 
Farmer, Hill, Striedenger and others. But 
it is safe to say that no man in this country 
has done so much toward perfecting a 
service of submarine explosion as General 
Abbot, of the Engineers. For years he has 
been engaged upon valuable work connected 
with the application of electricity to explo- 
sions,. and in seeking out the exact condi- 
tions necessary to insure simtiltatieous sub- 
marine explosions on # gratid seule. We had 
the pleasure of being presetit, sometime 
ago, while Genetal Abbot was making some 
experiments for the purpose of protecting 
torpedo buoys, and we miist confess to have 
been struck with the exactness with which 
everything was calculated. 

A buoy, anchored in the river, marked the 
position of a submarine torpedo. An old 
canal boat wav permitted to drift down on 
this buoy, and, as it touched the end of the 
spar, it drew the fire of a gun mounted on 
an earthwork on the shore, and was im- 
mediately riddled with grape shot. In other 
words, there was an electrical connection 
between the spar-buoy and the gun, the 
latter working automatically so that, even in 
the darkest night, an instantaneous discharge 
of the gun would have followed a molesta- 
tion of the buoy which served to mark the 
position of the torpedo. The latter was also 
connected with the shore electrically and 
could be brought to the surface and exploded 
whenever it was desired to destroy any 
vessel that should cross itstrack. The buoy, 
if displaced, could be re-set, even in the 
dark, by means of sextant angles taken from 
known points ashore, these latter being dis- 
tinguished by colored lights. 

This is not meant to be described here as a 
remarkable piece of engineering skill, but 
simply as a sample of the ingenuity shown 
by General Abbot and his assistants, of de- 
vising various expedients of obtaining a de- 
sired end; one arrangement failing and 
another at hand. 

In an official report upon investigations to 
develop a system of submarine mines for 























defending the harbors of the United States, 
which was printed in 1881, General Abbot 
gives an account of a most valuable series of 
experimental and theoretical investigations of 
the physical phenomena and force developed 
by sub-marine explosions with all the most 
prominent explosive mixtures and com- 
pounds, and of the properties and relative 
nierits of the various high, medium, and low 
tension ftizes, and of every class of electri- 
al igniting apparatus. 

Just what can atid cannot be done in 
actual warfare by means of electricity, it is 
imipossible to say, for electrical submarine 
vperations havé not yet been carried on upon 
i la#ge scale; but we have already had 
abundant proof of the moral effect of sub- 
marine mines. 

‘In the war which was carried on for six 
years by the Republics of Brazil and of 
Uruguay and the Argentine Republic of 
Paraguay,” says Sir Frederick Abel, ‘the 
latter managed, by means of submarine 
mines, to keep at bay for the whole period 
the Brazilian fleet of fifteen ironclads and 
sixty other men-of-war. The means avail- 
able for applying electricity to the explosion 
of these mines were limited ; a large propor- 
tion of the three hundred that were laid 
down were therefore arranged for explosion 
by mechanical means. Inthe Russo-Turkish 
war, submarine mines and torpedoes were a 
source of continued apprehension, and it is 
well known that the French naval superiority 
was paralysed, during the Franco-German 
war, by the existence, or reputed existence, 
of mines in the Danube. 

“The application of electricity to the ex- 
plosion of military mines, and to the demoli- 
tion of works and buildings, from a safe 
distance, has, it need hardly be stated, been 
of great importance in recent wars in ex- 
pediting and facilitating the work of the mili- 
tary engineer. The rapidity with which 
guns, carriages, &c., were disabled and 
destroyed by a small party of men who 
landed after the sileucing of the forts at 
Alexandria furnished an excellent illustra- 
tion of the advantages of electrical explod- 
ing arrangements, combined with the great 
facility afforded for rapid operation by the 
power possessed of developing the most 
violent action of gun-cotton, dynamite, &c., 
through the agency of a detonation without 
any necessity for’confining or tamping the 
charge. 

«The application of electricity to the ex- 
plosion of mines for land defences during 
active war is by no means an easy operation, 
inasmuch as not only the preparation of the 
mines, but also the concealment of electric 
cables and all appliances from the enemy, 
entails great difficulties, unless circumstances 
have permitted, or have appeared to render 
it prudent to make the unecessary arrangements 
in ample time to prevent a knowledge of 
them reaching the enemy. An elaborate 
system had been elaborated for defending 
the chief approaches to Paris in this way in 
1870, but no preparations were attempted 
until it was impracticable to render this 
system of defence available.” 

Leaving warlike operations and turning to 
more peaceful fields, we find that electricity 
is gradually revolutionizing the old methods. 
Electrical blasting when applied to rock- 
boring machines, bas made the operations 
for tunnelling and excavation of galleries 
comparatively easy, and, although in ordi- 
nary mining and quarrying operations, the 
additional cost involved in the employment 
of fuzes and conductors, and the original 
price of the exploding machine are not un- 
frequently of serious consideration there are, 
says an authority, even in those directions, 
many occasions when the power of firing a 
number of shots simultaneously is of very 
great importance. 

The safety of electrical blasting is likely 
to make it more popular year by year; the 
record showing that both in mining and 
quarrying it is nearly ninety per cent. safer 
than by the slow fuze. d 

The operations of General Newton, United 
States Engineers in and about Hell Gate, 
East River are the most extensive applica- 
tions of electricity for the removai of fatural 
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The area of rock operated upon, which in- 
cluded all that portion of the reef within 
the curve of 26 feet below mean low-water, 
Was, so Says an authority, 3 acres. This 
space was perforated with forty-one radial 
tunnels, long and short, and with eleven 
wransverse galleries, leaving as supports to 
the roof one hundred and seventy-two piers. 
The aggregate length of tunnelsand galleries 
was 742,567 feet ; the amount of rock which 
had been excavated from these was 49,480 
cubic yards ; and the time consumed in this 
work was four years and four months. The 
work of drilling charge-holes was com- 
menced in June, 1875, and at its completion, 
in March, 1876, five thousand three hundred 
and seventy-five 3-inch holes had been drilled 
in the roofs, and in the piers one-thousand 
and eighty 3-inch, and two hundred and 
eighty-six 2-inch holes ; the total length of 
holes drilled being 58,445 feet. In the 
earlier portion of the work of excavation 
powder was used for blasting, but from June, 
1872, machine drills and violent explosives 
were gradually brought into use. Dittmarr’s 
preparation of nitrated sawdust and nitro- 
glycerine, known as dualin, and _nitro-glyce- 
rine alone, manufactured by Mr. Mowbray, 
were employed experimentally in the earlier 
operations. In the concluding demolition 
the explosives used were giant powder, or 
No. 1 dynamite; rendrock and Vulcan 
powder, or Vigorite, another nitro-glycerine 
preparation, which is a mixture of nitrate of 
soda, sulphur, and charcoal, with about 30 
per cent. of nitro-glycerine. A total of 
49,914 lb. of these explosives was used in the 
single operation. The number of holes 
charged with these was four thousand four 
hundred and twenty-seven. The operation 
of charging occupied nine days. The de- 
tonating electric fuzes, charged with mercury 
fulminate, were contained in priming charges 
weighing } lb. each, enclosed in brass tubes ; 
these were inserted over the charges, which 
were enclosed in tin cases hermetically 
closed to exclude access of water. Very 
simple and effectual means were used for 
fixing the cases in the holes in the roofs of 
the galleries, &¢. The charges were con- 
nected in continuous series in groups of 
twenty, and these again were arranged in 
divided circuit in eight groups, every group 
being connected with a distinct carbon zinc 
battery of forty to forty-four cells. Each 
battery was thus arranged to explode one 
hundred and sixty charges. The simultan- 
eous explosion of the complete system of 
mines was accomplished by a simple circuit- 
closer, governing the whole of the twenty- 
three series of charges, which was devised 
by Julius Striedinger, C. E., who rendered 
important services in connection with the 
electrical arrangements. 

All was completed by the 23rd of Septem- 
ber, 1876. Water was admitted to the ex- 
cavations, which were filled to the level of 
the tide in seven and a half hours, and the 
simultaneous explosion of the charges was 
effected on the following day. The maxi- 
mum height to which spray was projected 
by the explosion was 123 feet, the volume of 
water raised being comparatively trifling, as 
was also the shock of the explosion. Ad- 
vantage was taken of this stupendous opera- 
tion to make observations on the rate of 
transmission through the earth’s crust of an 
artificially produced impulse analogous to an 
earthquake ; and this work was entrusted to 
General Abbot, who worked out the formule 
regulating the arrangements of the batteries, 
fuzes, and circuits by which the operations 
were brought to a successful issue. The 
total amount of rock demolished by the ex- 
plosion was 63,135 cubic yards. 

The reason for the blasting of the Hell 
Gate rocks was in order to clear out the ap- 
proaches to New York City cia Long Island 
Sound ; a passage, which, if the additional 
operations now under way, shall also prove 
successful, will, in all likelihood, prove, in 
the future more favorable for the passage of 
big ships, than the tortuous and shoal chan- 
nels via Sandy Hook. 

It is safe to say that, without the aid of 
electricity,such gigantic operations as those 
described would be impracticable, if not im- 
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For the Electrical Review. 
The Underground Question. 





Plans for laying electric wires beneath the 
earth’s surface have been made without num- 
ber. This method of disposing of the tele- 
graphic conductors seems indeed to have 
been thought of by the earliest inventors of 
practical telegraphs, even to the exclusion of 
aerial wires; and Morse in the United States, 
as well as Cooke & Wheatstone in England, 
laid, or attempted to lay, their first lines un- 
derground. : 

Insulation was, in those dark days of elec- 
trical science, an unknown art, and thus 
these early attempts became failures. 

Submarine cables have, from 1852 to the 
present time, been continually laid, with an 
ever increasing degree of success, and this is 
in a great measure due to the suitability of 
gutta-percha as an insulating covering for 
the wires. 

Gutta-percha and India-rubber have also 
been ‘extensively used for wires to be laid 
underground, for it must not be thought that 
the attempts we have already noticed were 
the only attempts made to lay wires under- 
ground. 

The English telegraph companies, and of 
late years the English Government, have 
made many attempts, with more or less suc- 
cess, to establish systems of subterranean 
conductors. Until lately, long lines so laid 
have not shown a glittering degree of suc- 
cess, at least not for a lengthened period ; 
but the short city lines of London and other 
large cities and towns have for many years 
now been very fairly operated, and have ex- 
hibited a very fair average of durability. 
The system adopted has been to establish at 
suitable distances from one another test 
boxes, and to connect these boxes by iron 
tubes, through which the insulated wires are 
drawn ; the said wires being insulated with 
gutta-percha, and then wound with tarred 
tape. 

It must be remembered that these wires 
are not, strictly speaking, local conductors, 
such as our quotation, district, and telephone 
lines, but are regular telegraph lines, con- 
necting one telegraph office with another, 
and also forming the city extensions of trunk 
telegraph lines. 

We are well aware (for we have heard it 
so often that we can have no excuse for ig- 
norance), that in Germany the Impcrial Gov- 
ernment has established a system of under- 
ground cables, extending between some of the 
principal cities of the Empire. These lines 
were laid as a military precaution, and are 
worked, although communication over them 
is effected but slowly. 

During the last few years the French De- 
partment of Telegraphs has constructed some 
subterranean telegraph lines which are said 
to work satisfactorily. These also were laid 
as a matter of military expediency, it being 
clear to any one who watches the political 
horizon, that with any of the Continental 
powers of Europe the only judicial course 
to pursue is in time of peace to prepare for 
war. 

The above facts are constantly brought 
forward by the advocates of an indiscrimi- 
nate burial of wires; and to the mind which 
has little or no acquaintance with electrical 
phenomena, the argument is almost irresisti- 
ble. 

It is argued that if the effete monarchies 
of Europe can do such things, why not the 
inventive American? And why not indeed? 
The said inventive American, then, and es- 
pecially that portion of him who knows 
nothing about the subject, forthwith sets his 
powerful and inventive mind to inventing 
(utterly mistaking, let it here be said, the 
nature of the invention required), and pro- 
duces a conduit wherein to carry wires. 

Perhaps there have been as many English 
and American patents granted for arrange- 
ments for placing wires underground, as in 
any branch of electrical invention, and nearly 
all relate to the mechanical details of laying 
and supporting the wires, and between the 
most of them is a general family likeness. 
Still, the germs of subterranean wires may 
be divided into several species. There are, 
for example, the box or curb conduit, in 
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which insulated wires are supported by par 
titions placed at suitable distances from one 
another ; the conduit in which bare wires are 
supported by bridge suppports of some non 
conducting material; the tube, conveying 
insulated wires bunched together, and pro- 
vided with test-boxes or working-vaults, into 
which the pipes enter; the cable buried di- 
rectly in the ground, and so on. 

Each inventor, as a general thing, stoutly 
holds that he, and he only, has the true and 
complete solution of the underground prob 
lem, and holds in unmitigated scorn the 
productions of other inventors. It 
curious fact, also, that the greater part of 
these inventors are electricians, and 
therefore do not and cannot comprehend the 
real difficulties in the way. It is. unfortu- 
nately, too true that the patented improve- 
ments—most of them, at least—are only 
such methods or schemes which would read- 
ily occur to any mind when thinking upon 
the subject, either to be rejected as being im- 
practicable or to be used as a matter of 
course. In addition to the initial expense of 
construction (which, of course, is at least 
four times greater than that aerial work, but 
which would prove no bar in the way, as be- 
ing balanced by the greater immunity from 
elemental troubles), the difficulties which 
present themselves are, I apprehend, chiefly 
the following: The greater loss which would 
ensue, should lightning strike the wires, this 
owing to the nearer contiguity of the several 
wires, and to the necessity of having the 
wires insulated throughout their length; also 
the deleterious effects of electro-static and 
dynamic induction, exhibited, in the first in- 
stance, by retardation and prolongation of 
signals, and, in the second, by the intermix- 
ture of the signals of one wire with those of 
others. Both of these types of mduction oc- 
cur in aerial lines likewise, but are much less 
pronounced, inasmuch as the dynamic induc- 
tion between wire and wire depends, all 
things being equal, upon the distance be- 
tween the wires, and this, of course, is much 
greater in overhead lines; while the static 
induction depends, under the same condi 
tions, chiefly upon the distance between the 
wires and the earth; this, of course, being in 
still a higher degree greater in aerial lines. 

But, it will be objected, these phenomena 
enter as much into the European lines, do 
they not? Certainly they do. We may as 
well state that the dynamic induction, though 
a formidable enemy to telephone lines, would 
not of itself form much of an obstacle to 
underground telegraphy. It is the static in- 
duction which is most radically detrimental. 
Very few of the European lines are as long, 
or anywhere near as long, as many of our 
lines, and yet it is stated by Mr. Preece and 
others that the static induction affects their 
lines so strongly as to materially lessen the 
rate of transmission, and particularly in fast 
systems of telegraphy. The trouble of re- 
tardation, due to static induction, varies in 
submerged or buried cables, according to Sir 
William Thomson, with the square of the 
distance, so that a very little longer line is 
retarded very much more; and this, there- 
fore, constitutes the worst enemy to under- 
ground telegraphy. Jt thus appears that if 
we are content to pay the necessary price, 
and to dispense with speed (for retardation 
means the reduction of speed of transmission 
to about one-fourth), and can provide a per- 
fect lightning protector, we may be able to 
lay telegraph wires, in cities at least, beneath 
the surface of the earth. We should, how- 
ever, also take into consideration the addi- 
tional annoyance to citizens in the necessary 
street excavation. 

The condition of dispensing with speed 
has an alternative, which, however, seems to 
be at present still undiscovered, namely, 
some radical remedy for the effects of static 
induction. It is true that many partial 
remedies have been discovered or invented, 
but they are by no means perfect, the prin- 
cipal being based upon compensation. 

Dr. Werner Siemens, many years ago, in- 
vented the parallel metallic circuit as a cure 
for inductional troubles, stating its applica- 
bility as a remedy alike for the effects of 
static and dynamic induction. 

But this remedy is by no means susceptible 


Is a 


not 
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of universal application, since the majority 
of telegraphic circuits are operated with an 
earth return, 

It might fairly be presumed, even without 
actual trial, that the electrical phenomena, 
which oppose the universal construction of 
subterranean telegraph lines, would, in an 
highly-emphasized degree, affect telephone 
lines adversely, and so it bas proved. The 
telephone is an instrument exquisitely sensi- 
tive to electrical changes, and is, therefore, 
peculiarly susceptible to extraneous influ- 
Its legitimate currents are originated 
in a very small induction coil, energized by 
a single cell of battery, and are themselves, 
therefore, very feeble and weak. It must 
thus of necessity be sensitive, so as to re- 
spond to these weak currents, and its sensi- 
tiveness makes ita ready recipient of foreign 
currents, with respect to which it acts some 
thing like an electroscope. It is almost at 
this time superfluous to repeat the oft-told 


ences, 


tale that the induction betweén telephone 
wires, when laid together underground, is 


very great, and that, unless suitable prevent- 
are employed, any message passing 
upon any wire is repeated upon those con- 
tiguous thereto, and it is only referred to 
as a reminder that in telephone work 
insulation is not a guarantee against 
currents, and that, even 
should underground construction prove to 
a brilliant success in telegraphy, that 
would be no argument of its perfect adapta- 
bility to telephone wires. We can, of course, 
adopt the remedies of metallic circuits, or 
metal screens connedted with the earth, but 
the first plan means a complete duplication 
of every existing wire, and the second plan 
at once introduces our other and more 
serious enemy—static induction. Quite 
number of inventors have asserted their sys- 
tems of cables and conduit conductors to be 
from this latter evil. I will, 
out of twenty lines laid 


ives 


here 
perfect 
such interfering 


a 


free however, 
venture to say that, 
underground, eighteen will permit a magneio 
bell to ring over them when open at the 
showing the enormous increase in 
capacity. It is not surprising 
that, when we can ring a 
wire, we find difficulty in conversing over it 
This is to be expected, for the currents used 
are to-and-fro currents, and on even a short 
the words run together, and tread on 


other end, 
electrostatic 


bell on an open 


line 
one another's heels as it were, while on a 
longer one the sound is much subdued, and 
in many cases obliterated altogether. 

The reason of this is that the successive 
electrical pulsations being of alternate direc- 
tion, and following one another very rapidly, 
when the first one is retarded by the inductive 
action of the earth, the next one follows it 
closely, and partly neutralizes it before it has 
time to reach the distant end, and so on, 
with each successive impulse. Likewise the 
pulsations, which do make themselves ap- 
parent at the distant end, are sluggish in 
their action on the receiving magnet, and be- 
ing prolonged are reached by the next ones, 
thus producing, for all intents and purposes, 
ohe long signal, for conversational 
purposes is undistinguishable. 

I am aware that the plan of sending a re- 
versed current immediately after the signaling 
current is used in automatic telegraphy, and in 
some cables to clear the line, and thus expe- 
dite the signals, but in such cases they do not 
even approximate to the speed of reversal 
obtained in telephony; they can, therefore, 
be controlled and utilized 

We sometimes hear in the public prints 
that such and such a person, in the presence 
of certain eminent professors and elec- 
tricians, has succeeded in talking with tele- 
phones over, say, thirty-six miles of subter- 
ranean wire. The sermon to that text is at 
once delivered, to the effect that it is now 
conclusively proved that this can be done, 
and that all further delay only proves the 
willful obstructionist policy of the telepbone 
companies. 

But upon investigation we generally find 
that, if this has been done at all (and it some- 
times has not been), it has been effected by 
taking, let us say, a six-mile cable having six 
conductors, and connecting the conductors 
at the ends so as to have a continuous con 
ductor throughout, which, if the cable is 


which 
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well insulated, is no test at all; for in many 
vases the induced currents are generated in 
the sixth line from the first, and we may ac- 
tually open the cable at the junctions with- 
out interfering materially with the conversa- 
tion. 

At other times we find that this method of 
connecting is in reality a cure forretardation, 
because, if at any given moment the current 
in number one is plus, the charge it attracts 
to the outside of the insulating medium is of 
necessity minus; but in conductor number 
two, which, it will be remembered, is con 
nected with number one at the distant end, 
the current is at the same moment minus, 
because it is the same current as in number 
one, but proceeding in an opposite direction. 
The charge attracted by number two 
therefore, plus, and the charge attracted by 
number one is thus neutralized by an oppos- 
ing charge attracted by number two. This 
proceeding is repeated by the entire number 
of conductors. and we may thus see that such 
a test is by no means an equivalent of so 
many miles of actual underground line. 

We are, upon reviewing the subjects, com- 
pelled to believe that cnly one plan can 
solve the underground problem, and that 
plan is the one which we have heretofore ad 
vocated, namely, the extensive 
under the streets. Till these 
the wisest course for telephone men is to ex 
tend the aerial cable system, and avoid as 
much as possible poor construction and mass- 
ing of There consideration 
which has been entirely overlooked in the 
outcry sgainst overhead wires, and that is 
the fact that the effect of retardation in a 
subterranean line is incomparably enhanced 
when that line is connected with a longer 
line. We have in Boston experienced this, 


is, 


subways 


are obtainable 


wires. is one 


when a short underground line of one-fourth | 


of a mile has been connected with a three- 
mile line overhead; and the longer the aerial 
line is, or the jonger the subterranean line is, 
the worse this feature appears. So far, then, 
as our experience goes, with the present ap 
pliances, a universal subterranean system of 
telephone wires in cities would completely 
extinguish the extra-territorial or out-of-town 
business. 

The foregoing considerations are penned 
for the information of those who really want 
to know the reasons which deter telephone 
companies from yielding to the underground 


mania. They feel that they would rather 
endure the ills they have than fly to those 
they know not of. T. D. L. 


Electric Gas Lighting. 





The recent controversy over the rights to 
manufacture and sell Electric Gas Lighting 
Apparatus, has developed much interest on 
the part of dealers and consumers. It will 
therefore be interesting at this time to read 
the advertisement of Mr. A. L_ Bogart, on 
page 11, and to note the date of issue and 
subject-matter of the patents granted and 
assigned to him, covering the whole field of 
electric gas lighting. Those who may buy 
or use the devices of bis manufacture need 
have no fear of infringement suits from any 
party or corporation, and can rely upon 
securing the best made apparatus in this 
country. 
>_>: 


The Mexican Telephone Stock Suit. 


In regard to the telephone stock suit men- 
tioned in our edition of last week, we gather 
the following additional information which 
would seem to be correct. as it is taken from 


the Daily Register, the official Law Jour- 
nal : 
“Ina paragraph in Thursday’s Regiséer, 


Judge Truax, in a suit by the Mexican Tele- 
phone Company against Frederick M. Dela- 
no, John D. Haines and George N. Blan- 
chard, had granted au injunction restraining 
the transfer of shares of stock of another 
company owned by plaintiff pending the 
action. It appears that upon the injunction 
motion all the defendants denied the alleged 
irregularity in the issue of the stock in ques- 
tion, or that it was issued for the use or 
benefit, as alleged, of Delano or Haines, or 


either of them. Delano and Haines both 
swore that they had never owned or had any 
interest in the stock, and Blanchard made 
aftidavit that he sold it in good faith eight 
months before this suit was brought.” 


eo 


Baltimore and Ohio Telegraph. 


BALTIMORE, Md.—At a meeting of the 
Boards of Directors and Stockholders of the 
Baltimore and Ohio Telegraph Company, 
David H. Bates was elected President and 
General Manager. Mr. Bates’s high stand- 
ing as one of the best known and most suc- 
cessful telegraph men in the country, and 
the fact of his resigning the Vice-Presidency 
and office of Assistant General Manager of 
the Western Union Telegraph Company to 
accept the positions to which he has just 
been elected has given Baltimore and Ohio 
telegraph intcrests a decided impetus. It is 
currently reported that the details of several 
most important extensions of the Paltimore 
and Ohio system have already been perfected 
—among them direct wires to Milwaukee, 
St. Paul, Minneapolis, and _ intervening 
points in the Northwest, also corresponding 
facilities throughout the Southwest, while 
Boston and New England will be covered by 
new wires from New York. 

—-. 


A New Device for Lighting Gas. 


A new device for lighting gas by elec- 
tricity, called the Portable Electric Gas Ig 
niter, is on exhibition at the office of Hurl- 
burt & Co., inthe Aldrich Building, at Cham- 
bers and Church streets The contrivance, 
which is a simpie one, consists of a patent 
chloride of silver battery, with other chemi- 
cals which are kept secret, contained in a 
brass rod which ends ina carbon point. A 
patent vibrator makes the connection be- 
tween the battery and the point. When the 
vibrator is turned the electricity from the 
battery through a coil, is carried along the 
brass rod to the carbon, and the spark result- 
ing lights the gas. The whole thing is of 
light weight. The brass rod can be made of 
any length. Each battery has a capacity of 
making 50,000 electric sparks, and when it 
is used up a new one can be put in the cyl- 
inder for $1.50. The patent is an English 
one, the right of which has been bought for 
this country by an electrical manufacturing 
company of Boston, which paid $200,000 for 
it. The agents in this city are Hurlburt & 
Co. It has already been introduced in the 
Windsor Hotel, Delmonico’s, Sturtevant 
House, Lord & Taylor's dry goods house, the 
Union Square and Madison Square theaters, 
and other hotels and business houses. In 
theater dressing-rooms and on the stage it is 
stated by managers to be of especial value as 
a means of safety in lighting the gas, where 
matches are often carelessly used. There is 
no danger of the spark igniting anything but 
gus. 

ee 


Electric Light Consolidation. 


Boston.—The American Electric and 
Illuminating Company, of Boston, has 
purchased the entire business, machinery, 
tools, franchises, shops, and plant of the 
| Thomson and Houston Electric Light Com- 
| pany of Canada, with headquarters at Mon- 
treal, and assumed control of the same to- 
day. The transfer also carries to the Ameri- 
can Electric and Illuminating Company the 
ownership of patents for Canada of the 
Thomson-Houston system, as well as all in- 
ventions of Thomson and Houston for the 
next five years. The business will be con- 


| ducted as a Canadian branch of the Ameri- 
under the above heading, it was stated that | 


can company. 
——— 


The Electric Motor. 


It may certainly be said that for pumping, 
|sawing, and for such like operations of a 
large country house, an electric motor, ac- 
| tuated by the dynamo which lit the house at 
| night, would be cheaper and quite as effective 
jas asteamengine. Sir William Armstrong, 
lat his place near Newcastle, has utilized a 
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waterfall i in bis teanients to light his house - 
night and to supply it with power by day. 
The waterfall is 1,500 yards from the house. 
It actuates a turbine, which it connects by a 
belt to a dynamo-electric converter, capable 
of transmitting about five horse-power into a 
current of electricity. The current is con- 
veyed by a suitable conductor to the house, 
where it works forty Swan lamps In the 
daytime it works a saw-mill. Sir William 
Siemens, at bis country seat, near Tunbridge 
Wells, uses a steam engine, the waste steam 
of which warms the hot-houses. During the 
night the primary machines actuate two 
powerful electric lights, which are employed 
in forcing the growth of various fruits and 
plants, which live, as it were, in perpetual 
sunlight—or its equivalent. During daylight 
one of the machines is used to work a chaff- 
cutter, and other machines at the farm, a 
quarter of a mile away; the other does the 
pumping of the establishment. At night, of 
course, they are employed for light. 


— -—_ + ie ee 
Mid-Winter Excursion to the Tropics. 


In pursuance of their regular winter plan, 

Messrs. Leve & Alden, 207 Broadway, New 
York, who are now widely patronized by the 
traveling public, announce their third annual 
mid-winter excursion to Cuba and Nassau, 
New Providence. The party will leave New 
York, January 26th, under the management 
of Dr. F. W. Hutchinson, a gentleman of ex- 
tensive experience and information concern- 
ing the regions visited. 
- The southward voyage will be made direct 
to Havana, upon the fine Ward Line steamer 
Niazara. Two weeks will be devoted to 
Havana, Matanzas, and Cienfuegos, the voy- 
age from thence being made in the Ward 
Line steamship Santiago, stopping a day at 
historic Santiago de Cuba, and proceeding 
thence to Nassau, arriving there upon Febru 
ary 17th, and leaving upon March 2d — giving 
in all nearly forty days of travel upon summer 
seas and among the beautiful scenes of tropi- 
cal life. The rate which has been fixed for 
the trip, $250, includes all expenses for pass- 
ports as well as carriage hire, first-class hotel 
accommodation, and in fact all the needful 
items of such a journey, under 
agreeable auspiccs. 


the most 





Telephone Stock Quotations. 
American Bell Te siatiaiie Company..... 
Central New York Telephone and Tele- 

graph Company 
Empire State Telephone and Telegraph 


187 


COUPE «0 ccc ce see hoa she eekute cue 205 
Hudson River Telephone and Telegraph 
CIT esc nos se cesy er isee ape eed 105 
New York and New Jersey Telephone 
Company... ...--.--sceseeseesceces . 85 
Mexican Telephone Company... ....... 33 
New York and Pennsylvania Telephone 
Company. shies rieryn uespcanalieteginne 67 
Southern Bell Telephone and Telegraph 
SNE Anncnes' + s06eaueaseesess ae 130 
Tropical Telephone Company........... 25 
Central Union Telephone © ompany...... 100 
Iowa Union . ee 
Missouri and Kansas Telepbone © 0. 92 
United Telephone Company (Kansas ‘and 
EN Re eae 89 
Bell Telephone Company, of Missouri. . .165 
Wisconsin Telephone Company......... 125 
Cumberland Telephone Company... 100 
Great Southern Telephone C ompany.. -100 
Michigan Telephone Company......... 105 
Chicago Telephone Company........... 286 
Erie Telephone Company............ +. @ 
Union Telephone Company............. 100 


om New er gn Com- 
1 
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Average Market Quotations of Battery 
Supplies for the Week Ending January 
10, 1884, — 

Zines (crow foot) 


50c. each 


POPPE oc acdc: cee ceccies ooseeeee10c, each 
Jars (according to size) ...... 35 to 60c. each 
ek era ee - -6hc. Ib. 


Sal ammoniac. . 12$c. Ib. 


Send to our advertisers for price lists, 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING JANU- 
ARY 1, 1884. 





291,063 Electrical annunciator; Albert E. Letch, 
Dayton, Obio, assignor of one-half to Charles A. 
Phillips, same place. 

291,072 Press for moulding glass insulators ; 
Edward J. Murphy, Boston, Mass., assignor to Law- 
rence B. Gray and Joseph Ham, both of same place. 

291,095 Railway train signal apparatus; Chas 
Selden, St. Louis, Mo. 

291,096 Static neutralizer for telegraphs; Chas. 
Selden, St. Louis, Mo. 

291,097 Static neutralizer-for telegraphs ; Chas. 
Selden, St. Louis, Mo. 

291,141 System of electrical distribution ; Charles 
S. Bradley, New York, N. Y. 

291,170 Case for electric conductors ; Henry Ed- 
munds, Jr., New York, N. Y , assignor to Thos. J. 
Montgomery, Boston, Mass. 

291,171 Bracket for electric lamps: Henry Ed- 
munds, Jr., New York, N. Y , assignor to Thos. J. 
Montgomery, Boston, Mass. 

291,209 Exciting circuit for dynamo-electric ma- 
chines ; Charles Lever, Bowdon, County of Chester, 
England. 

291,211 Telegraph wire joint; Charles McIntire, 
Newark, N. J. 

291,236 Quadruplex telegraph: Gerritt Smith, 
Astoria, N. Y 

291,239 Apparatus for covering electric con- 
ductors; Henry D. Stanley, Bridgeport, Conn., 
assignor to the Bridgeport Brass Co., same place. 

291,241 Electric battery; James L. Tobin, 
Newark, N. J. 

291,286 Zinc for batteries; 
New York, N. Y. 

291,288 Electric fire arm; Alexander F. Brown, 
Syracuse, N. Y., assignor of one-half to Lyman C. 
Smith, Syracuse, N. Y. 


Horatio J. Brewer, 


291,299 Protector for telephonic and telegraphic 
instruments: Anthony A. Connolly, Washington, 
D.C. 


291,310 Combined burglar alarm and telephone 
system ; Benjamin F. Dillon, Savannah, Ga. 

291,311 Telephone transmitter ; Dan’l Drawbaugh, 
Eberlys Mills, Pa., assignor to the People’s Tele- 
phone Co.. of New York. 

291,312 Telephone transmitter ; Dan’l Drawbaugh, 
Eberlys Mills, Pa., assignor to the People’s Tele- 
phone Co., of New York. 

291,317 Underground telegraph system ; Stephen 
D. Field, New York, N. Y. A 

291,318 Duplex telegraph ; Stephen D. Field, New 
York. N. Y. 

291.360 Railway block signal; John F. Knight, 
New York, N. Y., assignor to W. H. Baker. 

291.371 Box for laying lines of telegraph wire ; 
Thomas J. Mayall, Reading. Mass. 

291,399 Conduit for electric wires; Nelson Ran- 
dall, Jersey City, N. J. 

291,405 Meter for electric circuits; Philip G. 
Russell. Washington, D. C. 

291,435 Device for attaching cross-bars to tele- 
graph poles ; Christopher H. Wagner, Elkhart, Ind ‘ 
assignor of one-third to William Kline, Toledo, Ohio. 

291.445 Method of and apparatus for regulating 
the electrical transmission of power; Edward 
Weston, Newark, N. J., assignor to the United 
States Electric Lighting Co., New York. 

291.468 Electric gas generator; Charles E. Ball, 
Philadelphia, and Charles S_ Bradford, Jr., West 
Chester, Pa., assignors to said Ball. 

291,464 Support for filaments of incandescent 
lamps; Joseph 8S. Beeman, London, England. 

291,465 Secondary battery regulator; Joseph 8S. 
Beeman, William Taylor and Frank King, London, 
England. 

291,472 Telephone transmitter ; Dan’l Drawbaugh, 
Eberlys Mills, Pa 

291.478 Sectional compound telegraph wire pro- 
tector. 
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BUSINESS NOTICES. 





Brusu Execrric Co., Cleveland, Ohio. Are Lights 
and Brush Storage Batteries. 

Swan INcANDEScENT Exectric Lieut Co., New 
York. Incandescent Lights, and Complete Appar- 
atus. Send for illustrated catalogue. 

Armington & Sims, Providence, R. I. 
for Electric Lighting and general use. 

Tue ELEcTRICAL SurPiy Co., New York. Electric 
Light, Telephone and Telegraph Supplies. Send for 
price list and catalogue. 

CHARLES WILLIAMS, JR., Boston, Mass. Call Bells, 
Electric Bells, District Bells, Switch Boards and An- 
nunciators, &c., &c. Write for quotations. 


Bovtron Cargon Co., Cleveland, Ohio. 


Engines 


Carbons 


for Electric Light purposes. Send for quotations. 

Union ELectric MANUFACTURING Co., New York. 
Manufacturers of all kinds of Telegraph, Telephone 
and Electric Light Apparatus. 


A. G. Day, Kerite Insulated Tele 
phone Wire and Cables, Anti-induction Kerite Tel - 
ne Cables, CLarke B. Horcukiss, New York. 
Send for circular and prices. 


WesTERN E.ectric Co., New York, Boston, and 
Chicago. Telegraph and Telephone Apparatus and 
Supplies of every description. Send for catalogue. 


_ TRENTON IRON Co., Trenton, New Jersey. Galvan- 
ized Iron and Steel Wire of all kinds for Telephone 
and Telegraph purposes. Write for prices. 


Tue ANsonta Brass AND Copper Co., New York. 
Pure Electric Copper Wire for Magnets, Telephone 
Lines, and Electric Light purposes, Office Wire, Zinc 
Rods and Battery Copper. 


Tue Bishop Gurra Percua Works, New York. 
Gutta Percha Insulated Submarine Telegraph Cables 
Subterranean Telegraph Cables, Aerial Telegraph 
Cables, Lead or Hempen covered To: o Cables, 
Lead-covered Cables, Telephone Cables of all kinds 
—G. P. Office Wire, and Marks’ Compound Insulated 
Wire, &c., &c. Send for catalogue. 


RuHovE IsLanp TELEPHONE & ELeEctric Co., Provi- 
dence, . Manufacturers of the Providence 
Telephone Switch Boards, Breckenridge Jacks, 
Wright Cable Clips, Howard Safety Appliances, &c. 


Unitep States Evectric Lieut Co., New York. 
Arcand Incandescent Lights, complete and reliable 
systems, &c. 


PALMER WiRE Co., Palmer, Mass., and New York. 
Galvanized Telephone and Telegraph Wire Iron and 
Steel Wire of best quality, Material, finish and con- 
ductivity. 


AusTIN GALLAGHER, New York, Keith Electric 
Light System complete for Arc Lighting. 


Mutual District MESSENGER Co., Boston, Mass. 
Addressing and Distributing Circulars &c., &c. D. 
J. Hern, General Manager. 


AMERICAN SPIRAL TELEPHONE WIRE Co., Boston, 
Mass. Spiral Telephone Wire for long and short 
distance Telephoning. 


AMERICAN ELEcTRICAL Works, Providence, R. I. 
Patent Finished Insulated Electric Wires, Telephone 
and Electric Cordage. Electric Light Wire, Magnet 
Wire, Patent Rubber covered Wire, Aerial and Un- 
derground Cables, &c.. &c. Send for prices. 


PartTrick & Carrer, Philadelphia, Pa. Electric 
Annunciators, Learners’ Instruments, Batteries and 
Telegraph and Telephone Supplies. 


Law TELEGRAPH Co., New York. The Law Bat- 
tery for Telephone and Telegraph purposes. 


THE Lone IsLAND BRAIDING MACHINE Co., Provi- 
dence, R. I. Braiding and Winding Machinery for 
covering all kinds of Telephone, Telegraph and 
Electric Light wire. 

BerGmMAN & Co., New York. The Bergman and 


Haid Battery for Telephone and Telegraph pur- 
poses. Send for circular. 


Watts, CAMPBELL & Co., Newark N.J. Improved 
Corliss Steam Engines. Send for catalogue. 


Cor Brass Co., Torrington, Conn. Brass, Copper 
and German Silver in every variety Of Sheets, Rolls, 
Plates, Wire, Rods and Blanks or Shells. Pure Lake 
Superior Copper Wire and Battery Zincs. Write for 
price list. 


B. W. Payne & Sons, Corning, N. Y. The Payne 


Single and Double Valve Automatic Engine. Send 
for catalogue. 
LEcLANCHE Battery Company, New York. The 


Great Telephone Battery. Write for description and 
prices. 


Ivison, BLAKEMAN & TayLor, New York. Ink of 
all kinds and colors. Circulars sent on application. 

New ENGLanpd Butt Company, Providence, R. I. 
Braiding Machinery for covering Telegraph, Tele- 
phone and Electric Light Wire, Single and Double 
Winders and Braiders of every description ; also Fine 
Castings. Send for catalogue. 


Tuompson-Hovuston Evectrric Licut Co., Boston, 
Mass. Automatic Self-regulating System of Arc 
Lighting. 


STANDARD ELectricaL Works, Cincinnati, Ohio. 
Manufacturers of Telegraph and Telephone Instru- 
ments, Magneto Bells, Switch Boards and Telephone 
Exchange Apparatus, Annunciators, Wire, Batter- 
ies, Insulators, Electric Light Wire and Supplies. 
Send for circular and prices. 

CuicaGo [nsuLaTine Co., Chicago, Ill. The Fiske- 
Mott High-resistance Insulator. Send for circular. 

ScHLeEIcHER, Scoumm & Co., Philadelphia, Pa. 
Manufacturers of the Otto Gas Engine. Write for 
catalogue. 

CHROME STEEL Works, Brooklyn, N. Y. 
Magnets a specialty : Chrome Cast Steel. 


Steel for 


A. ©, Norturop, Waterbury, Conn. Iron and 
Brass Machine Screws, Zinc in Sheets and Plate for 
Electrical Purposes, Parts for Telephone and Tele- 
graph Instruments, Manufactured from Iron, Brass, 
Steel or Zinc. 

Victor, BisHor & Co., New York. Platinum for 
all Manufacturing, Chemical and Electrical pur- 
poses. Send for prices. 

I. W. Cotsurn & Co., Fitchburg, Mass. 
Electric Machines. 

O. W. Mappaus, New York. 
graver. 


Dynamo 
Designer and En- 


Hotmes, Bootu & Haypens, New York. Fire- 
proof Electric Light Wire, Patent “* KK" Insulated 
Copper and Iron Wire for Telephone and Telegraph 
use. Send for catalogue and prices. 


Viapuct MANUFACTURING ComPpaNy, Baltimore, 
Md. Electrical Goods of every description. Electric 
Light and American District supplies. Send for 
price-list. 


Exvectric Gas Lieutine Co., Boston, Mass. 
proved Electric Gas Lighting Apparatus. 


AMERICAN BELL TELEPHONE Co., Boston, Mass. 
Electric Speaking Telephones for Exchange Sys- 
tems, Private Lines, and Speaking-tube Lines. 


J. H. Bunnett & Co., New York. The Morse 
Learner's Instrument, Telegraph Instruments of all 
kinds, Telephone and Telegraph Supplies. Illus- 
tra Works on Electrical Measurement, and the 
Galvanometer and its uses. Send for catalogue. 

Paine & Lapp, Washingten, D. C. Attorneys in 
Patent Causes, and Solicitors of Patents. 


Im- 


D. Van Nostranp, New York. Scientific Books. 
Send for circular. 


A. L. Bogart, New York. Electric Gas Lighting 
Apparatus. Annunciators for Hotels and Houses. 


Wantep.—A good industrious telephone 
man to solicit and construct private lines, 





who can speak Spanish. No other need 
apply. ‘Address “* panish,” this office. 


ph and Tele- 








A.L.BOGART 
ELECTRICIAN, 


No. 22 Union Square, N. Y., 4th Ave. side, 


PATENTEE AND MANUFACTURER OF EVERY VARIETY OF 


ELecTRic GAS LIGHTING APPARATUS 


For THEATRES, CHURCHES, PUBLIC AND PRIVATE BUILDINGS. 





Seventeen different varieties of Hand Lighting Burners. Four different styles 
of Automatic Cut-Offs, including the latest, WITHOUT CLOCK- 
WORK OR MACNETS. Batteries, Coiis and all neces- 

Sary supplies for fitting up buildings. Fric- 
tional Machines and Burners for 
Multiple Lighting. 





ALSO BURCLAR-ALARMS, ANNUNCIATORS, 


And every description of Electric Apparatus for Buildings, 





The attention of the trade and consumers is respectfully called to the 
following List of Patents issued or assigned to A. L. Bogart, 


MULTIPLE GAS LIGHTING APPARATUS. 


No. eae August 10, 1869 ; No. 194,828. ...............4 August 21, 1877 
No. 119,561 ................October 3, 1871! No. 199,676............... January 29, 1878 


Others pending. 
SINGLE HAND GAS LIGHTING APPARATUS. 


No. 116,054...................dune 90, 1871 | No. 908,.406.... ..May 7, 1878 
No. 146,953...............January 27, 1874 No. 206,272........ July 23, 1878 
 eeeeeeeenver June 23, 1874 No. 209,016........ .. October 15, 1878 
cS & Se .....-May 6, 1876 No. 225,971..................March 2, 188u 
No. 180,832 ....-August 8, 1876 No. 259,267. ... June 6, 1882 
ee August 8, 1876 No. 279,634. ......0...0.. 00008 June 19, 1883 
No. 202,694........ Heras Sein April 23, 1878 No. 282,043..... ... 9 occ. eee July 31, 1883 
Re-issue No, 7,249..... -August 1, 1876 No. 290,732 ... ... December 25, 1883 
Others pending. 

Also for the States of New York, New Jersey and Pennsylvania. : 
ee ....+.June 19, 1866 No. 230,567 .... ... duly 27, L880 
eee February 19, 1867 No. 230,589 .... ... duly 27, 1880 
No. 121,301.... ....November 28, 1871 No. 230,590.... ............. duly 27, 1889 
Pe SE ok —scenienin November 28, 1871 Re-issues 9,611, 9.709 and 9.846........ 





H. M. RAYNOR, 
No. 25 Bond Street, 
New York. 


ESTABLISHED 
1859. 










THE ELECTRIC 


, Gas Lighting Company, 
All Forms 


FOR Owns the Prrr, TmRELL, SANDFORD, (U1 


ALL PURPOSES, LER, NORTON, PACKARD. WARREN, AND 


OTILK VALUABLE PATENTS, which coycr 
Wholesale and Retai 





OF BOSTON, MASS. 


broadly the popular AUTOMATIC AND PENb- 
ANT System of lighting gas by electricity 
now extensively used in private dwellings, 
public buildings, banks, stores, offices, fire 
department houses and manufacturing esta} 
lishments, in the leading cities of the country 
it bemg the only practical working system 
cver devised for the purpose. 


PAINE & LADD, This Company is now prepared to furnish 


ALBERT E. PAINE, Late Commissioner of to licensed agents a full line of its improved 
Patents. STORY B. LADD. and perfected 


Attorneys in Patent Causes 
ELECTRIC GAS LIGHTING APPARATUS, 


And Solicitors of Patents, 
WASHINGTON, D.C. 
at reasonable and uniform prices. Its burn 
ers are made in a thorough and workmanlike 
manner, by electrical machinists of extensive 
experience 1n this line of work, and are war- 
ranted as first-class standard goods. 

As there are infringers making and selling 
imperfect and u2satisfactory apparatus, the 
public 1s hereby informed, that 1t 1s not safe 
to purchase ELECTRIC GAS BURNERS of others 
DELANO & COMPANY, Publishers, ‘han the ricensep scents of this Company. 

All applications for Licenses, Descriptive 
He. SS PARK ROW, Circulars, Price Lists, etc., should be ad- 
P. O. Box 3329. NEW YORK. 


dressed to 
The Electric Gas Lighting Company, 
LYNCH & BANTA, 
98 Washington St., Chicago. 


Telephone Stocks 


Boston, Mass. 
Bought and Sold on Commission, \ 





rR ie 


TORUUIT VG 
| 


LUDO LUT Led 











Tue Miuitary TeLecrapu 


DURING THE OIVIL WAR. 


BY WILLIAM R. PLUM, LL.B. 


Two Volumes, Cloth, Illustrated, $5.00 





LOUIS W. BURNHAM, 


President and Business Manager, 








12 HLECTRICATL REVIHW. , January 10, 1884 


a Mec 


(Successors to late firm of Davis & Warts.) 
A. G DAVIS, President. 


ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Telephone, Telegraph, Electric Light and 
American District Supplies. 


SEND FOR ILLUSTRATED CATALOGUE, 


MAGNETO SIGNAL BELLS. 


NO BATTERY REQUIRED. 
$4, to $5, each. Discount on large lots. 


STANDARD ELECTRICAL WORKS, 


MANUFACTURERS OF— 


BINDERS | 


—_—FOR THE—— 


JUST OUT. 
cLGTRIGAL REVIEW, Electricity, Magnetism 





Electric Telegraphy. 


A Practical Guide for Students, Operators 
and Inspectors, 


THOMAS D. LOCKWOOD, 


PRICE, $2.50 
379 PAGES, WITH 150 ILLUSTRATIONS. 
D, VAN NOSTRAND, Publisher, 
23 Murray and 27 Warren Sts., N. Y 
Complete Catalogue of Electrical Works will be 
| sent to any address on application. 








We are now prepared to furnish for 


the convenience of subscribers to the | Te legra p h a n d Te | e 0) h @) n e | n st r u m e n ts, 


—-REVIE A — | EXCLUSIVE MANUFACTURERS AND PATENTEES OF THE 
Or for any other Electrical Journal published 
ee * this Country, — “CELEBRATED POST” (xew Gear WHEEL) MAGNETO BELL, 


one of the latest improved self-binders. ; ; . . . . Torr = 7 , 
The binders are of he exact size of the Manufacturing Licensees of the AM ERICAN BELL PTELEPI ION E COM PANY : 
paper, and each issue, as received, can 
be filed in it without trouble. When 
the volume is complete at the end of 
the year, itcan be permanently fastened | House and Hotel Annunciators, and Burglar Alarms, &c., Same Furnished and Put up to Plans and Specifications, 


in a moment, making in appearance a LARGE STOCK ON HAND OF 


Magneto Bells, Switch Boards and Exchange Apparatus, 


MANUFACTURERS OF 


volume almost as durable as one spe- . ‘ : : ' ' 
cially bound. The binder will be sent, Wires, Batteries, Insulators, Electric Light Wire and Supplies. 


postage prepaid, to any part of the ;‘ “ee 
: é na - stra J > an es, 
United States, on receipt of $1.00. Send for Illustrated Catalogue and Special Prices 


Address, STANDARD ELECTRICAL WORKS, 
DELANO & COMPANY, Cincinnati, Ohio, U. S. A. 


P. 0. BOX, 3329. 23 Park Row. New York. , 
‘THE THO OUSTON 0 
oe | THE TH MSON-HOUSTOI ELECTRIC CO. 
ONLY PERFECT, AUTOMATIC, SELF-REGULATING SYS- 
TEM OF ELECTRIC ARC-LIGHTING IN THE WORLD. 


a 
() In all desirable qualities of ELEctric Arc Liguts the THOMSON-HOUSTON SYSTEM 
g has no equal. The lights are superior in color and s‘eadiness, and the entire apparatus is more 


economical, efficient and safe, more easily managed, and less liable to derangement than any other. 








WM. II. FORBES, THEO. N. VAIL, WM. RK. DRIVER, Principal Office, 131 Devonshire St., Boston, Mass. 
President Gen’l Manager. Treasurer. H. A. PEVEAR, President S$. A. BARTON. T a Man 4 SON, Electrician 
° . A. PEVEAR, F t. 8. A. . . ad Manager. E. THOMSON, Electrician. 
C. A. COFFIN, Vice-President. J.J. SKINNER, Secretary K. J. HOUSTON, Consult'g Electrician 
GROUND LINE This Company owns the Original DIRECTORS: 
>, + all Se eae || H. A. PEVEAR, B. F. SPINNEY 8. A. BARTON 
Patents of Alexander Graham Bell CA. COFFIN, iN SMITH, —< 


for the Electric Speaking Telephone, 

and other patents, covering improve- 

ments upon the same, and controls, | 
except for certain limited territory, | ‘ 

under an arrangement with the West- N EW = N CG L A N D ‘a U TT Co. 


ern Union Telegraph Co., the Gold 





New Illustrated Pamphlet will be sent on application. 








\e\ 
p\e 1 
"/PROREAT WF 


if i ‘gums? , | : and Stock Telegraph Co., the Ameri PROVIDENCE, =. I. 


= can Speaking Telephone Co., and the 
Harmonic Telegraph Co., the Patents 
owned by those Companies, and is 
prepared to furnish telephones to the 
citizens of the United States through 


MANUFACTURERS OF 


BRAIDING 
MACHINERY 


Telegraph, Telephone and 
Electric Light Wire * 










its local Licensees, on the following 


EXCHANGE, 
PRIVATE LINE, & 
SPEAKING TUBE LINES 


Those desiring instruments on Pri- 
vate or Speaking Tube Lines, or con- 


systems: 








nections on Fxchanges, will please ALSO 
apply to the nearest Licensed Er- ; 

change, when their case will be brought 

to the attention of the proper local 





Company. 

Any further information will le 
gladly furnished on application to the 
Company at tis office, 


No. 95 MILK STREET, BOSTON, MASS. 


All persons using telephones not licensed by this Company, are hereby respectfully notifiea, that they 
are liable to prosecution, and for damages for infringement, and will be prosecuted according to the} -—= 
full extent of the law. | 


Braiders of every description, 
For Silk, Worsted and Cotton Braid. 
FINE CASTINGS 


A SPECIALTY. 
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The Coe Brass Mig, Co, WATTS, ie & 


MANUFACTURERS OF 


BRASS, 


Lipper tierman ‘iter, 


IN EVERY VARIETY OF 


»HEETS, ROLLS, PLATES, @ 


WIRE, RODS & BLANKS 
OR SHELLS, 


Pure Lake Superior Copper Wire 


A SPECIALTY, 


BATTERY ZINCS. 
TORRINGTON, Litchfield Co., 


CONN., U. S. A. 





THE PAYNE 
Single and Double Valve Automatic Engine 





Will guarantee 20 per cent. better regulation with 
our single slide valve automaticengine than can be at- 
tained by any other engine in the market. For 
sale by E. P. Hampon & Co., 36 Cortlandt St., N.Y., 
iil, Clark & Co., Boston, Mass. Write for Circ vular 
No. 36. B.W. P: ayne t Sons, Box 14: 50,Corning,N.Y. 


LECLANCHE. | 








Prism Batter ry, Complete Size of Jar, 6x4} inches. 


THE GREAT 


Telephone Battery, 


THE STANDARD OPEN CIRCUIT BATTERY 
OF THE WORLD. 


Over 500,000 cells now in use in the United States and 
1,000,000 in Europe. 


TELEPHONE COMPANIES. 


THE SIMPLEST, CLEANEST, MOST 
DURABLE, MOST ECONOMICAL. 


Seware of Infringements and Cheap Imitations. 


LECLANCHE BATTERY CO, 


149 W. 18th 8t., N. Y., or 
L. G. TILLOTSON & 00,, 6 & 7 Dey 8t., N. Y. 


PEACE NK 


Gopyia Black, Blue Black, 
dig =a dice », Taylor & Co., N. ¥. 



























HLHOCTRICAL REVIEW. 


NEWARK, 
"9 N. J. 


MANUFACTURERS OF 


Improved Corliss 


CmuM RIT 


IN FULL VARIETY. 


Sizes Varying from 30 to 2000 H P. 








m= the United States and ves tf 
Electric Lighting Co.’s for regu- 
larity of speed and econ my 
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A.C. NORTHROP. 


| 
| Waterbury, Conn. 


Tron and Brass Machine Serews 
ZING IN SHEETS AND PLATE FOR 
ELECTRICAL PURPOSES. 


ht for Telegraph and Telephone Instruments, 


AANUFACTURED FROM 
Iron, Brass, Steel, or Zins. 


» ‘ondensing, Non-Condensing or Compound | 


SEND FOR CIRCULAR. 





Holmes, Booth and Haydens, 


MANUFACTURERS OF 


FIREPROOF ELECTRIC LIGHT WIRE, 


From Pure Lake Superior Copper.—Conductivity Guaranteed. 


PATENT 


“K.K.” Insulated Copper and Iron Wire, 


For Telephone and Telegraph Use. 
49 CHAMBERS STREET, NEW YORK; 


18 FEDERAL STREET, BOSTON 


WORKS AT WATERBURY, CONN. 





BU FRT =e 


SOL 


= Hamat ne 


ehbuyr 


VAT 


it fachines Ines 








VICTOR BISHOP & CoO., 


IMPORTERS OF DIAMONDS, 





PLATINUM 


For all Manufacturing, Chemical, Electrical, 
Dental, and Laboratory purposes. 


Victor Bishop & Co., | 


ESTABLISHED 1837. No. 33 MAIDEN LANE, NEW YORE 








LOCKWOOD & FOSTER’S 


NEW TELEGRAPH SOUNDER / AND KEY 


. 
= = 
s i=) 
e. = 
=0 es 
= 0 Be 
a ow 
= Gi >s= 
= 

= ‘Ss 
= 2 
a a 





Does better Work than the “‘ Morse.” Works longer distances with less battery. The 
simplest instrument in the market. The easiest manipulated and by far the best and cheap- 
ast, and is endorsed by the best electricians and operators in America. All instruments 
wound for 20 to 400 miles, working capacity, at above price. Name the capacity required 
m your order. Address all communications to 

LOCKWOOD & FOSTER, 21 Park Row, N. Y. 





| Opportunity to Estimate on patented articles 
| from Sheet Metal, Rod or Brass Castings, respect- 
fully solicited. 





r MAAHOCTPMPOBAHHDIE KATAAOLM | 


<e (E CUTE dL 
IN FIRST CLASS STYLE AND WITHOF 





0.W MADDAUS ay 
LES 


MAGNET STEEL 


AND ALL KINDS OF 








CHROME CAST STEEL. 


STEEL for MAGNETS 


A SPECIALTY, 


And warranted superior to all other brands 


| 
CHROME STEEL WORKS, 


Brooklyn, E. D., N. Y. 


Cc. P. HAUCHIAN, 
Superintendent, 


Proprietor. 
CAS 


7 0 T T 0” ENCINE 


OVER 10,000 IN USE. 
Started Instantly by a Match, 
When ie all hae Ceases. 


Works a 
boiler, steam. 
. ashes or atte oa 
) ance. Suc pone —- 


S. H. KOHN, 





ste. “4 powe r in an 
industries and of- 
fers special advan- 
tages for running 
. . — al_machin- 

y for Telegraph 
ana és Teleghens as Well as tia yurpos ses. 


Built in Sizes of 1,2, 4, 7,10, 15.425 ind. H. P. 


SCHLEICHER, SCHUMM & CO. 
N. E. cor, 33d & Walnut, Phila. 
Branch Office; 214 Randolph Street, Chicago. 


THE FISKE & MOTT 


Hich Resistance lasulator 











We will be ready to fill orders after January 15th, 
in order of receipt—in glass or of our patent com- 
position. 

¥or long lines or wherever HIGH INSULATION 
is required they are unequalled. 

For prices, catalogues, etc., address, 


THE CHICAGO INSULATING Co. 


122 LaSalle Street, Chicago, IU, 








14 


SOT RIOAL REVIEW - 


MEMBERSHIPS. 


At a meeting of the Directors of the 


Electric, Manufacturing & Miscellaneous 


STOCK EXCHANCE, 


It was resolved to close the cntdedtasion books for 
the first limited allotment of seats at $250, on or be 
fore Nov. 17th, prior to opening of the Exchange. 
Application blanks may be had of and subscrip- 
tions made through and payable to the order of 
The Third National Bank, No. 20 Nassau ~?. 
The St. Nicholas Bank, of N, Y., No. 7 Wall S 
‘The Chatham National. Bank, No. 196 secaiiwer. or 
Messrs. Hagen & Billings, banke rs, No. 1 Wall St. 
All applications must be accompanied by check 
and name and address of applicant. (The right to 
reject reserved.) Subscriptions can also be made 
to, and information obtained of, the Secre tary, 
lbuncan Building, No. 11 Pine Street. 


T0 INVESTORS. 


The 


cured and paid for valuable patents covering 





<A 
' 


pees is 


f ina 
Mtg ii * 


American Electrical Works 


MANUFACTURERS OF 


Patent Finished Insulated 


Electric Wires, 


| TELEPHONE AND ELECTRIC CORDAGE, 


ELECTRIC LIGHT WIRE 
MAGNET WIRE, 


PATENT RUBBER COVERED WIRE, BURGLAR 
ALARM AND ANNUNCIATOR WIRE, LEAD- : 
ENCASED WIRE, ANTI-INDUCTION AERIAL 
ANDU NDERGROU ND CABLESETC., ETC. 
OFFICE AND FACTORY! 
No. 67 STEWART STREET, 
PROVIDENCE, R. | 
EUGENE F. PHILLIPS, President. 
W. H. SAWYER, Secretary and Electrician. 





Keirn Evecrrio Company having se- 
a complete system of Electric Lighting, and 


having demonstrated the economy and relia 





bility of their light, are now prepared to push 
For 


this purpose a limited amount of the stock is | 


its introduction with the utmost energy. 


The BEST me Circuit Battery in the; 
World and the CHEAPEST. 


offered for sale at $20 per share. For full | 


particulars address, : 

the others, without any of their disadvantages. 

* AUSTIN GALLAGHER, Thousands sold monthly. Send for circu- 
Dera: Bovine lar. Manufactured and sold by the 


Cor, Wallan Broa Sts. N.Y, PARTRICK & CARTER'S LAW TELEGRAPH (6., 


* Refers to Proprietors of the ELecrricat Review. 
| 140 Fulton St., New York. 








MUTU AX: | 
| 
| 


Combines all the advantages of the best of | 


are an 1884 


‘ALFRED F. MOORE, 


MANUFACTURER OF 


Insulated Wire, 


—FOR— 


Telephone, Telegraph and Electric Light, 
OFFICE, LINE, 


—AND— 


| 
| 
| 
| 


ANNUNCIATOR WIRE, 
' Magnet Wire and Flexible Cordage, 


| 


‘200 & 202 N. THIRD ST., 


| PHILADELPHIA, PA. 





PHOSPHOR-BRONZE 


TELEPHONE WIRE, 


‘Insulatea and Bare. 





| oo Phosphor. Bi tonge. . 


Combines High Electrical C enact and Resist- 
ance to Corrosion with Lightness and Tenacity. 


| Standard Sizes, 16, 17, and 18, Stubs’ Gauge. 


ADDRESS ; 


The Phosphor-Bronze Smelting Co, (limite, 


512 ARCH ST., PHILADELPHIA, PA. 
Owners - of - the - Umted - States - Phosphor-Bronze - Patents. 
Sole Manufacturers of Phosphor-Bronze in the United States. 








DISTRIGT MESSENGER GOMPANY, 


—) OF BOSTON. (— 


Principal Office, Old State House, State Street, Boston, Macs. | 
J. M. PRENDERGAST, President, 
D. J. HERN, Gen. Manager. W.H. SMITH, Sup't 


DEPARTMENT FOR THE 
Addressing and Distribution of Circulars. 


NOTICE TO ADVERTISERS AND OTHERS, 

We have in our employ experienced persons to 
address, fold and envelope advertising matter ior | 
distribution by mail or by our messengers. | 

We distribute Circulars, Handbills, Notices, ete. 
PROPERLY, and at less rate than can be done by | 
any other manner, considering the thoroughness of | 
our work, 

SPeciAL arrangements made for any respectable | 
kind of service; well drilled and neatly uniformed | 
messengers e mployed to do the same. Will furnish | 
estimates for delivering circulars, ete , to any city | 
or town m Massachusetts 


OUR RATES FOR is FOLLOWS IN BOSTON pa 


cee a Blectri¢ Annunciator. 


vu naddre ssed € irculars, dn enve lope 8) 3. 30 
i (PATENTED EB. 16,1875, ) 


2,000 to 5,000, 
$3 We guarantee our Annunciator to be the most 


ering all 





Wire, and 


Addressed Cire ‘ulars - 7.00 id 
% - + SIMPLE, durable and reliable apparatus in_the 
> oa 10.00, eee | market. NO DROPS or other COMPLICATED MECH- 
“oe " | ANISM to get out of order, and NECESSITATING 


Pa umphlets, (small), delivered on Street 4.50 

= in Houses 6.50 

(large) * on Street 6.00 

~  mivem Sse Those wishing Agencies for these Annunciators 

Our price for addressing, folding, and mailing, | jn unlicensed territory can — all information, 
including envelopes and postage) is $20.00 per | prices, etc., by addressing 

thousand for ordinary circulars of not more than Correspondence solicited v vith all Operators, Man- 

zounces, Special rates on lots above 10,000, and | agers of Telephone Exchanges and Electric Bell- 

on books and other heavy advertising matter | hangers. Send for Catalogue of Annunciators, 


| CONSTANT REPAIRS. We have furnished some of 
| the largest and finest hotelsin the country with our 


6 Annunciators. 











114 SOUTH 2d ST., 
PHILADELPHIA, PA. 





Our Specialty being in 
Braiding & Winding 
Machinery, 

Braiders and Winders for cov- 
Telephone, 
of Worste 


Mohair Braid. 


Packing Braiders, Coir Matting 
Braiders, Quillers, Nankers, 


Measuring Machines, 


Rhode Island Braiding Machine Co. 


89 ABORN ST., PROVIDENCE, R. I. 
General Machinists, 


kinds of Telegraph, 
and Electric Light 
for making all sizes 
d, Silk, Cotton and 


&e., &e. 











emt 
TELEPHONE 

WIRE. 
Tor Long Short Distance Teleahonine 














THIS BATTERY is not only the 





defects of 
neat, compact and ~ery portable. 


— ae . . . 
Patents allowed April 24, July 2, 1883. no gases. On this account it requires hardly 
<a than twice as long as any other. 


The Bergmann & Haid Battery. 


THE GREATEST OPEN CIRCUIT BATTERY IN THE WORLD. 


BERGMANN & CO. na succeeded in supplying what 


ERATUM in Telephone and all open cireuit work. 

SIMPLEST, CLEANEST, 
ECONOMICAL and most DURABLE of all, but it overcomes all the existing 
the LeClanché and other forms hitherto employed. 
Hermetically sealed and guaranteed to form 


till now the GREAT DESID 
most 
It is small, 


any attention. It will last more 


It is cheaper than any other. 





American Spiral 





Samples 





Telephone Wire Company, 


INcHES 
344 INCHES. 


HEIGHT, 
D1aMETER, 


43 Milk Street, Send for Circular. 


BOosSstTOnN, MASS. 


Price, $1. 20, Comm plete. 


sent to Dealers oni Telephone Exchanges on 
application. 
Liberal Discounts to Dealers. 


Bergmann & Go., Electrical Works, 292 t6 298 Ave. B, cor. 17th St., New York. 
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THE 


TRENTON IRON CO. 


MANUFACTURERS OF 


GALVANIZED IRON ‘WIRE 


OF VARIOUS GRADES FOR 


Telegraph and Telephone Lines. 


WORKS AND OFFICE AT 
TRENTON, NEW JERSEY 
NEW YORK OFFICE: 
Cooper, Hewitt & Co., 17 Burling Ship. 
PHILADELPHIA OFFICE: 
21 NORTH FOURTH STREE’7. 


THE ANSONIA 


BRASS & COPPER. C0, 








Pureblecine Copper Wire, 
For Magnets, Telephones, Electric 
Lights, ete. 


WiTH H. SPLITDORF’S PATENTED LIQUID INSULATIu 
COVERED WITH.COTTON 08 SILE. 


LINE WiRE.,. 
Fire Proof House and Office Wire 


For Indoor use in Electric Lighting. 


Wrought Metal Gongs for Annuncia- 
tors, Telephones, &c. 


ZINC RODS, BATTERY COPPER. &c 


Nos. 19 and 24 Cliff St.. New York 
RIC LIGHT 


Be SUPPLIES \ 
: a 





ELECT 


TELEGRAPH 


DIAMOND 


TRADE MARK 


eas 





Go: : 
L317 DSSnewvoRK | 


WESTERN 


Electric Company 


CHICAGO, BOSTON, NEW YORK, 


MANUFACTURERS OF 


TELEGRAPH INSTRUMENTS 
AND SUPPLIES. 








—_——— 

Insulated Copper Wires, Electric Bells and 
Annunciators, Burglar Alarms, the Electro- 
Mercurial Fire Alarm, Electro-Medical Appa- 
ratus, Electric Gas Lighting Apparatus, Edi- 
son’s Electric Pen and Duplicating Press, the 
Gamewell Fire Alarm Telegraph Apparatus, 
Bi-Polar and Carbon Telephones, Telephone 
Exchange Apparatus, Underground Cables. 


ANSON STAGER, 
President. Vice-President. 
—_——— 


CATALOGUES 


SENT BY MAIL ON RECEIPT OF PRICE 


IN STAMPS OR CURRENCY. 


1Il—Telegraph Instruments and Sup- 
PED. c.wececces cecvevescovescese 64 


S 
= 


I1V—Insulated Wire (ineladed in IT.) 
V—Electric Bells, Annunciators , 
Electro-Mercurial Fire Alarm 32 3e. 
VI—Electro-Medical apparatus... .... 32 
Vil—Manual of Telegraphy and Cat- 
alogue of Private Line Instru- 
Ws cui cnc cedvdesi swsvssoeses 32s free. 
ViI1I—Condensed Price List............. 20 ~=«free- 
X—Electriec Bells, ete., descriptive... 12 8e 
XI—Magnets for Mills................. 20 3c. 
Sir William Thomson’s Nautical 
INStTMMOMtES....0ccccves cvccecccese 24 5e. 





ENOS M. BARTON, ° 


». | States. 


"| HENRY HOWARD 
|G. T. HOW 


WORKS. 
SAMUEL BOARDMAN, Agent.) 





Original and only Manufacturers in the United States. 


GUTTA-PERCHA INSULATED 
Submarine Telegraph Cables, 


50 Regular Sizes. One to Ten Conductors. 


Subterranean Telegraph Cables, 


Hempen-Armored Covered. 


Aerial Telegraph Cables, 
Lead or Hempen Covered. 
ANTI-INDUCTION 
Telephone (Lead-Covered) Cables, 


as used by the M litan Teleph & Telegraph Co, 


Torpedo Cables, 


Recommended by the European and South American 
Governments. “ 


Tead-Corered Cabies, 
For Canal and Streamlet Crossings. 
Gutta-Percha Office —— Leading and Connecting 
re, 
For Subaqueous Mining and all other Electrical pzrposes. 


Mark s Compound Insulated Wire, 
Yor Office, Outdoor, Underground, and Battery Use. 
G. P. Office Wire, Cotton-Covered. 


ALSO HAVE ALWAYS ON HAND: 

Wires of every variety of Insulation, 

Magnet Wire, Telephone Flexible Cords, Flexible 
Elevator Cables, Electric Cordage, Burgiar-Alarm 
and Annunciator Wire, Electric Light Wire, Cord- 
age and Cables, Lead-Covered Wire, and every 
description of pure Gutta-Percha goods, Gutta- 
Percha Sheet, for Cable Splices; G. P. Chemical 
Vessels for Acids, etc. 








Agents for Reception of Orders and Sale of Goods; 

L. G. TILLOTSON & CO., 5 & 7 Dey St., New York. 
WILLIAM HEATON, 503 Chestnut St., Phila. 
Thirty-three years’ experience has taught us that 
neither the electrical nor mechanical qualities of 
cither Gutta-Percha or Copper deteriorate by long 
working or submersion, consequently the best form 
of a Submarine Telegraph cable will be that in 
which these conditions were fulfilled.- Extract from 

Report on Cables, by Willoughby Smith. 

MANUFACTURED BY 


The Bishop Gutta~Percha Works. 
Address all communications to 
W. W. MARKS, Superintendent, 
420, 422, 424 & 426 East 25th St., N. Y. 
OFFICE AT 1HE WoRKS. 


Rhode Island 
Telephone and 
Electric Co, 


PROVIDENCE, R. I., 


MANUFACTURERS OF THE 


Providence Telephone 
Switeh-Boards, 


BRECKENRIDGE JACKS, 
Wright Cable Clips, 


Howard Saftty Ayphaaty 


| For protection to telephone subscribers 
jagainst Lightning or Electric Light 
| currents. 

Dealers in Electric Appliances of 
every description. 
| Manufacturers and constructors of 
Lightning Rods upon scientific prin- 




















ice, | ciples. 
‘| Licensees of The Time Telegraph 


Co. of New York for the New England 

Energetic men with capital 

_ wanted to form local plants in territory 
not yet disposed of. 

Correspondence solicited from in- 
_ventors, or parties having electrical 
| novelties, with a view either to pur- 
| chase or introduction as agents. 





President. 

A Treasurer. 

J. W. DUXBURY, Sec’y and Gen. Manager. 
F. H. GARDINER, Assistant Manager. 


| 


ELECTRICAL REVIEHW . 


The Bishop Gutta-Perchal BOULTON 


CARBONS. 


These carbons are made of the 


BEST MATERIALS, 


and with the latest improved machinery, of any 
required degree of hardness, and can be 
used in all makes of Electric Lamps. 

The regular sizes, 12 inches long, run from 4 
inch to 1 inch in diameter, varying by sixteenths 


Special Lengths and Sizes to Order. 


A large and complete stock always on hand. 
The want of a high order of battery plate has 


long been felt. Those wishing such would do wel! 


to use the 


BOULTON PLATES. 


Special attention is given to the manufacture of 
all sizes to order. 

Price-Lists and full information furnished on ap- 
plication. 


BOULTON 
CARBON WORKS, 


PAYNE AVENUE, 
CLEVELAND, O. 


Unon Fleetne Nanule Cy, 


Factory, 7 & 9 Bond St.,) NEW 
Office, 145 Broadway, | YORK, 


Manufactures all kinds of 





Telegraph, Gold = Stock, 


DISTRICT & DOMESTIC APPARATUS. 


Students and Inspectors Portable Wheatstone Bridge 
and Galvanometer Combined. 


DEALERS IN 


ELECTRICAL SUPPLIES 


OF EVERY DESCRIPTION, 


BEST COODS. LOWEST PRICES. 


Lines Equipped with Quadruplex and Duplex 
Systems (patents protected). 


Correspondence Invited. 
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NOW READY. 


Electrical Measurement, 











| The | Galvanometer and 
Its Uses. 











BY T. D. LOCKWOOD. 


144 pages, handsomely bound, large clear 
type, and fully Illustrated with diagrams ot 
connections, engravings of apparatus, 
etc. Price, $1.50. Sent by mail, 
Postpaid, to any Address upon 
receipt of price. 





Every Teiegraph Office Manager, 
or Telegraph Operator, every Tele- 
phone Central or District Telegraph 
Manager, every Student of Electrical 
Science, every person having charge 
of Electric Light Plant, or other Elec- 
trical Arrangements and Apparatus, 
and every person who takes an inter- 
estin Electrical Matters of any kind, 
should read 


1. U. LOCVKWOUD’s 
"Electrical Measurement = Galranvmeter,” 


=] 
s 


It is the only book which EXPLAINS in PLAIN ENG- 
| LISH and without algebraic formulae all about Electric 
| Measurement and the Use of Galvanometers, besides 
| giving fully detailed and illustrated description of 


GALVANOMETERS & RHEOSTATS, 


with all diagrams of connections required in using them, 
and the plain and simple reason why for everything. 

In this remarkable book the whole subject of Electrica} 
Measurement is made so clear and plain that ANY ONE 
can easily understand every explanation, and can practi 
cally make electrical measurements without difficulty, and 
especially without “ doing” sums in algebra. 








PUBLISHED BY 


J. K. BUNNELL & CO. 


112 Liberty Street, New York, 
TO WHOM ALL CRCERS SHOULD BE SENT. 


UTLER’S SAFE 


FIRE & BURGLAR PROOF. 
291 BROADWAY, 


NEW YORK. 











5. W. FRENCH, 
President. 


WwW. Cc. DEWEY, 
Treasure. 


FRANK F. BULLARD, 
Gen’! Manager. 





PALMER WIRE COMPANY 


PALMER, MASSACHUSETTS. 





CALVANIZED 





Telegraph & Telephone Wire 


In Long Lengths, by our Continuous Process, and Pronounced by all Users ‘a 
Unsurpassed in 


QUALITY OF MATERIAL, FINISH AND CONDUCTIVITY. 





Testimonials of same furnished if required, Line Men have less trouble with our Wire than 
with any other make. Put up in Half Mile Lengths, 
Approximate diameter of Wire drawn by PALMER WIRE GAUGE, In thousandths parts of an inch. 


No. 4—.225 No. 7—.177 No. 10—.1385 No. 18—.092 No. 16—.068 
No. 5—.207 No. 8~—.162 No. 11—.120 No. 14—.080 No. 17—.054 
No. 6—.192 No. 9—.148 No. 12—.105 No. 15—.07 No. 18—.047 





Estimates on complete equipment of Private Lines furnished on application. 


Correspondence solicited. 





New York Office, 20 Cliff Street. 
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WESTERN ELECTRIC COMPANY, 


CHICAGO BOSTON NEW YORK. 


Telegraph and Telephone Apparatus and Supplies. 


BHLECTRICA 


A. G. DAY, 


Kerite Insulate 
Telegraph and Telephone 


Wire and Cables. 


OFFICE, 120 BROADWAY, NEW YORK. 
FACTORY, SEYMOUR, CONN. 
ANTI-INDUCTION KERITE 

| 


ele phone Cables. 


Some of them Two Miles in Length, are in use in 
several cities, and are found to WORK 
PERFECTLY for that distance. 


Eminent Electricians and 
Practical Telegraphists 
Commend and recognize the Kerite Insulation as 
superior to all others. At the CENTENNIAL 
Exureition at Philadelphia, Str 
Witu1am Tuomson, the emi- 
nent Electrician and sci- 


entist, awarded 
to the 


Kerite Insulated Wire and Cables 


A DIPLOMA. 
For ‘‘Excellence of the Insulation and 


Durability of the Insulator.’’ 


GENERAL AGENT: 


CLARK B, HOTCH KISS 
120 BROADWAY, NEW YORK. 


ceo 


ti REVIEW. 





CHARLES WILLIAMS, JR. 


(Established in 1856. 


BOSTON, MASS. 


AUTHORIZED MANUFACTURER OF 


THE AMERICAN 


BELL TELEPHONE C1. 


Magneto, Crank and Push Button 


CALL BELLS, 
_ ELECTRIC BELLS, 
| DISTRICT BELLS 


AND 


The Best of everything at Bottom Prices. 


Switches for 
Exchanges, 


Annunciators, &c, 





Telegraph and Electri- 


teries, Wire, Insulators, 


ard Telephone Supplies 





GI covery description, 


Nos, 109-115 Court Street, | 


#\ cul Instruments, Bat- | 


[January 10, 1884 


THE ELECTRICAL SUPPLY co. 


MANUFACTURERS OF 


Insulated Wire 


OF EVERY DESCRIPTION. 








actory of the Electrical Supply Co. at Ansonia, Ct.) 


ELECTRIC LIGHT, 
TELEPHONE, AND 
TELEGRAPH SUPPLIES. 


| 
| 


| 


Warehouse: 17 DEY ST., NEW YORK. 








| FOR 


Unequalled. Unexcelled. 








ARC.LIGHTS. 


We desire to call attention to the BRUSH MACHINES we are now meqtnctoring. in 
tended to give lights of about two-thirds of the power of our usual size of arc lights. They are fully 
equal to the ordinary size lights of other systems, and except in the amount of light, are the same in 
every respect as our other lights. 





Number of Machine. | Number ct Arc Lights. | Nominal Candle Power. | Horse Tower Required. 
| 
5 10 1,200 6 
6 20 1,200 11 
7 30 1,200 15 
8 rr 1,200 8 | 


Prices of machines and lamps same as the regular list. Our agents will give you estimates. 

We shall commence this month the shipment of BRUSH STORAGE BATTERIES to fill the 
| large orders which have accumulated on our books. We desire to state that these batteries are GUAR- 
| AN'TEED by this Company, just as all apparatus hitherto sold by us has been ; and that the statements 
| of our opponents regarding them, which have been so industriously circulated of late, are false in every 


particular. 


THE BRUSH ELECTRIC CO., No. 379 EUCLID AVE., CLEVELAND, OHIO. 


[NCANDESCENT LIGHTS 
SWAN INCANDESCENT ELECTRIC LIGHT CO. 


OWNERS OF THE 


| SWAN PATENTS FOR THE UNITED STATES, 


ARE PREPARED TO GRANT LICENSES TO COMPANIES TO SELL AND USE THE SWAN INCAN. 
DESCENT LAMP, INCLUDING OUR PATENTED HOLDERS, SWITCHES, CUT-OFFS, ETC. WE 
GUARANTEE OUR LAMP AND TO DEFEND THE VALIDITY OF OUR PATENTS. FOR TERMS 


| OR INFORMATION, APPLY TO 
THE SWAN INCANDESCENT ELECTRIC LIGHT CO.. 
$53 Broadway, Cor. 14th Street, New York. 

















